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MATIC MOLD HANDLING SYSTEM 


ANOTHER EXAMPLE OF PLANET VERSATILITY 


Custom designed systems, such as the automatic mold handling system shown 
in the above diagram, have helped build Planet Corporation’s reputation through- 
out industry as a versatile organization . . . as an organization with solutions to 


the most perplexing production, materials handling and automation problems. 


This system, installed in a large automotive foundry, automatically handles 
molds from start to finish. After molding, the drag and cope flasks are brought 
together and-gently and accurately closed in position for pouring. Following 
pouring, the castings and sand are punched out, the clean flasks are separated 
and recirculated through the system . .. a@ system which will pay for itself in 


less than one year. 


This is only one example of “PV” . .. Planet Versatility. Planet ‘“‘PV’’ 
engineers have automated many types of production lines, built bulk and unit 
materials handling systems, designed complete plants, developed the world’s 
only true universal transfer device . . . in fact, they are experts on all types of 
special handling and automation machinery, and materials handling equipment. 

No matter what your problem . . . no matter how big or difficult your 
problem, ““PV”’ will save your time in finding cost-saving, efficiency-increasing 
solutions. Let Planet demonstrate how its versatile engineering skill, and produc- 


tion and erection know-how can help you .. . you'll find it pays to plan with Planet. 
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Torch manufacturer 
“carries the torch” for 
big brawny bar automatic! 


Growth of a company from the founder's first fond 

dream to a leading place in the industry is a matter 

of continuing product improvement, sound management, 
ever-increasing efficiency, keeping pace with changing 
times. Read what a line of machines named Greenlee means 
to a company named Turner .. . and why, out Sycamore- 
way, they "just love those Greenlee Bar Automatics” . . . 


The Great Fire of 1871 struck and 

scarred Chicago the very same year 
that enterprising Edward 
S. Turner “hung out the 
shingle” at 4 LaSalle 
Avenue and proclaimed 
to one and all that The 
Turner Brass Works was 
ready for business. 


It’s a long way from the 

-Horse Age to the Age of 
H-Power . . . 1871 to 1959. A whole 
way of living changed, new products 
came to the fore. Alert, trend-conscious 
Turner kept pace with the advancing 
times, moved the factory to Sycamore, 
Illinois in 1906 . . . expanded its opera- 
tions steadily until today the Turner 
Corporation spans 100,000 square feet 
of factory space, and turns out products 
ranging from propane torches to 
plumbing fixture fittings— blow torches 
to diesel engine starting aids — camp 
cook-stoves and lanterns to furnaces 
and furniture hardware. 


Along that route Turner continually 
met the old familiar problem: How to 
get high-speed production and maintain 
top quality. 

That’s where Greenlee enters the 
picture, and the Case of the Propane 
Torch is a typical example. It’s a 
“How-They-Dunit” that may hold eye- 
opening suggestions for some of your 
production problems. 


Turner’s Propane Torch suddenly be- 
came a “hot” item — hot as its glowing 
tip. An expanding nation-wide need for 
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it in home and shop at length blos- 
somed into an enormous increase in 
demand. The order went out: “Turn 
*em out faster — but keep quality up — 
keep cost in line.” How to do it was 
the question. 


Turner management 
launched an exhaust- 
ive investigation of 
top-rated production 
machines on the 
market. They probed, 
tested, ran trial runs. Eventually they 
found a machine that seemed to do 
everything they asked. It took 9/16” 
round brass stock, gave it a merry whirl 
— 298 surface feet per minute on stock 
diameter—2029 revolutions per minute. 


Quality tested consistently high, rejects 
were held to a minimum, a complete 
operation was eliminated, as the husky 
Greenlee Bar Automatics “rolled ’em 
out” with the tireless gait of a ’round- 
the-clock marathoner. 


That’s when a long and happy associa- 
tion began. For shortly thereafter, the 
Turner P.A.’s signature was on a pur- 
chase order for a battery of Greenlee 
Automatics with special attachments. 


A look at the Job Progress schedule 
will give you an idea of how efficiently 
they tick off a 6-stage operation on 
mixer tubes: 

Ist Position: 

The big Greenlee Cam-Feed 1-5/8” Six- 
Spindle Bar Automatic uses a 1” tool 
slide stroke with .0063 inch feed on the 
endworking tools. Stock is fed out to 
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length during indexing, spot-drilled, 
knurled (using a standard plunge-type 
knurl holder and a two-roll roller rest) 


2nd Position: 

The mixer tube is faced 

by a knee turner while 

a .277 inch diameter 

drill, mounted on a 

high-speed drilling at- 

tachment, drills to depth. 

3rd Position: 

Outside diameter is sized by a standard 
dovetail form tool. A .187 inch hole is 
drilled partway, as a two-roll roller rest 
supports the part. 


4th Position: 

Using a standard milling attachment 
mounted on the tool slide, the two par- 
allel flats are milled. (Attachment con- 
sists of two milling cutters mounted on 
a keyed arbor in the milling head). 
Milling head rotates at the same r.p.m. 
as the workpiece; internal gearing in 
the attachment rotates the milling cut- 
ters at proper speed for the milling cut. 
5th Position: 

The .187 inch hole is drilled to depth 
while a standard cut-off tool breaks 
down for cut-off. 


6th Position: 
A 5/16” — 27 thread is tapped, and the 
part is cut off. 


FINAL SCORE: 

580 high-quality mixer tubes per hour 
at gross production rate. One complete 
operation eliminated. Rejects at an all. 
time low. . . . No wonder, out Syca- 
more-way, they “just love those Green- 
lee Bar Automatics” — big — brawny 
—and bears for the jobs where you've 
got to keep your quality reputation as 
you keep up with market demand. 


Question: 
Have you looked into Greenlee, lately, 
for quality on a production basis? 


GREENLEE BROS. & CO. 


=, 1867 Mason Avenue 
: am Rockford, Illinois 





How to avoid a common cause of machine downtime 


Even well designed and engineered 
machines can turn out to be big head- 
aches. Common cause: Downtime due 
to excessive maintenance of electric 
controls. 

Electrically operated machinery is 
only as good as the controls which 
govern its operation. Minimum electri- 
cal maintenance means less machine 
downtime. 

Hint: To insure maximum operating 
efficiency for your machinery, check the 
above photograph. It shows the contact 
tips (at right) from a Clark Type “CY” 
A-C Motor Starter after one year of 
continuous service with frequently as 
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many as 5,000 operations per hour. 
Compare them with the new, unused 
tips at left above. 

See for yourself that except for slight 
discoloration and minute pitting the 
used contact tips show very little evi- 
dence of wear even after one year of 
steady operation. Many more years of 
reliable, maintenance-free (and down- 
time-free) service are assured. 

Clark’s exclusive “arc quenching” 
principle, which works through the use 
of strong, multi-turn magnetic blowouts 


and double-break contacts, is the answer. 


The action of the magnetic field not 
only forces the arc to rotate, moving it 


jhe 


continually over contact surfaces, but 
tends to “quench” it at the same time. 
As a result, there’s less wear on contact 
tips and a substantial reduction in 
maintenance requirements — much less 
machine downtime. 

There are many more good reasons 
why the Clark Type “CY” Starters will 
control your machines better — help 
them to put their “best foot forward” 
and keep it there. For all the facts on 
Clark “CY” Starters, as well as space- 
saving “PM” Relays and other controls 
in Clark’s “standard of quality” line con- 
tact your nearest Clark Controller sales 


office or distributor. Or, write direct. 
9s2 


CLARK CONTROLLER 


Everything Under Control + 1146 E. 152nd St.* Cleveland 10, Ohio 
IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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NEW COST PICTURE 


“... it is no longer realistic to consider automatic equipment only in terms 
of replacing the worker and returning the investment in six months or one 
year. Today the purchase of such equipment is approached from the view- 
point of productivity and quality. This change in attitude is stimulated by 
the pressures of competition and technological advance. The trend of progress 
of the whole industrial organization is accelerating. Each company’s chances 
of keeping up, avoiding obsolescense, and maintaining a competitive position 
demands this whole new approach to economic cost analysis. . .”"Robert A 
Lowe, managing partner, R. A. Lowe & Co., see page 46. 


KEY REQUISITE 


“ .. the main problem in automatic assembly is to obtain uniform parts. . . 
With machine assembly it is sometimes necessary to insert a parts inspection 
operation before assembly, as well as the customary inspection after each 
operation . . ."—Robert Moore, president, Moore Equipment Co., see page 70. 


CONTROLLING PACKAGING COSTS 


. we deal with products of high intrinsic value, and direct labor costs are 
often a relatively small cost of the finished product. Nevertheless, the oppor- 
tunity for automation in increased productivity is always present, as attested 
by the fact that total employment in our packaging department over the last 
5 years has decreased 13 per cent, while our sales have increased 62 per cent. 
This was accomplished by automating carefully and by paying close attention 
to package design so that our packages would lend themselves to good produc- 
tion techniques. . .”—Foster B. Whitlock, president, Ortho Pharmaceutical 
Corp. 


METHODS REPLACEMENT 


“ . . to secure maximum savings we should consider changing our manufac- 
turing methods rather than merely replacing individual machines. By the same 
token, the machine tool builder must critically question the function that his 
product serves for the customer. It is how well he recognizes the improved 
methods that his type of equipment can make possible that will largely 
determine his market participation in the future, rather than increased speed 
or size of his machine. . ."—G. W. Jernstedt, mgr., Manufacturing Planning, 
Westinghouse Electric Corp. 


LONG-RECOGNIZED NEED 


we in the power industry today think of ultimate automation as the 
power plant with a pushbutton startup from the dispatcher’s office—with 
a computer soon to replace the dispatcher. But, partial automation of 
complex component systems has been an established toct in this industry 
for a long time. Even when the power industry was an infant, its engineers 
were farsighted enough to see that automatic control of complex equipment. 
such as a boiler, was initially desirable and eventually a necessity. - 
—wW illiam F. Crawford, vice president, Rockwell Mfg. Co 


INCREASED TEMPO 

“. . business as a whole will make larger capital expenditures in the next 
5 or 6 years than in the past 25, and the rate of automation will have to be 
increased, let alone maintained, if we are to meet the future demands of this 
economy of ours. . ."—D. G. Mitchell, chairman of the board, Sylvania Elec- 
tric Products Inc. 
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From Oilgear Application-Engineering Files 


HOW OILGEAR DRIVES SPEED HANDLING 
OPERATOR: M. A. Hanna Company . . 


OF ORE BOAT’S “KING SIZE” HATCH COVERS 


. National Steel Corp., Owner. 


(Builder) — (The American Ship Building Co.) 


DATA: To speed loading and unloading, avoid damage to 
hatch coamings, reduce hold cleanup time... the 710-ft 
Great Lakes ore carrier George M. Humphrey was 
equipped with 17 x 54-ft hatch openings rather than 
standard 11 x 46-ft hatches. To lift, carry, and stack 19 
of these larger, heavier hatch covers, a 59-ft span travers- 
ing crane weighing 24 tons was specially designed. 


Crane Drive Requirements: 1. Traverse a 3° slope while 
lift-loading 30,000 Ib (weight of hatch sover plus 5,000- 
Ib ice allowance). 2. Lifting-lowering speed — infinitely 


Control platform end of the double-truss hatch crane on ore carrier 
George M. Humphrey. Oilgear “Power-Pak" position is indicated. Oilgear 
Fluid Power hoist drive motor (F) can be seen in the center of the 59-ft span. 


SOLUTION: Three separate Oilgear “Any-Speed” Drives 

. one for the hoist, one for traversing, one for the auto- 
matic power cable reel. Controlled Fluid Power for each 
drive is generated by a single Oilgear custom-built “Power- 
Pak” (A). The “Power-Pak” consists of: 1 Two Oilgear 
type “DH,” two-way, variable displacement pumps with in- 
tegral, hydraulic servo-motor lever controls (B & C). 
Pumps are direct-connected to opposite ends of a double- 
end, constant-speed, AC motor (D). 2. An Oilgear type 
“AP” variable displacement pump with automatic, constant- 
torque control (E), which is chain-driven from motor (D). 
3. A fully equipped oil reservoir (J), has all above equip- 
ment mounted and coupled for easy, single-unit installation 
on the hatch crane. 


OPERATION: Oilgear type “DH” variable displacement pumps 
(B & C) supply controlled Fluid Power to wr. ty ‘H” con- 
stant displacement motors (F & G). Motor ‘ Ah crane 
traverse wheels through reduction gears. Stetor * “po powers the 
hoist. Integral pump controls provide both dynamic braking and 
acceleration and deceleration fimitation to reduce peak loading. 
Chain-driven, Oilgear type “AP” variable displacement pump 
(E) with automatic, variable torque control supplies controlled 
Fluid Power to Oilgear type “H” motor (H) for the automatic, 
constant-torque power cable reel drive. Oilgear custom-built oil 
reservoir (J) serves as a base for the above pumps and controls 
completely mounted and coupled to the customer’s electric 
motor (D). Oilgear single-unit “Power-Paks” are shipped com- 
plete — ready for installation . . . eliminate costly hand-fitted 
assemblies, unnecessary engineering, excessive power loss, 
leaks, repetitive malfunctioning, and “Christmas tree” appearance. 
Uses simple across-the-line starter — not complex controls. 


USER REPORTS — operation is fast, quiet, smooth .. . all 
hatch covers have been removed and stacked in a record 
time of 28 minutes. Dependability and low maintenance are 
illustrated by the statement —all equipment in excellent 
condition — quoted from a routine service check report 
dated May, 1958—after four years of operation . 
further confirmation of the statement heard in all industry 
— “for the lowest cost per year .. . it’s Oilgear!” 


variable, 0 to 20 ft/min. 3. Traverse speed — infinitely 
variable, 0 to 120 ft/min. 4. A separate, constant-torque 
cable reel drive to automatically “pay off” and retrieve 
crane power supply cable during 500-ft hatch deck tra- 
verse. 5. Smooth, dependable operation, precise speed 
control, controlled acceleration and deceleration, dynamic 
braking during continuous exposure to the elements, oc- 
casional exposure to iron ore and coal dust, over an 80° 
range of temperature, with minimum maintenance and 
power consumption. 


17-ft x 54-ft hatch covers being stacked in the 19-ff space over the hold 
bulkheads. Over-all crane height is 15 ft above the deck. Clearance is 
sufficient to stack 7 hatch covers. Oilgear Fluid Power traverse drive is 
visible to left. 


Application-Engineered Fluid Power System 
For Traveling Hatch Cover Crane 
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In addition to Oilgear Hatch Crane drives, the 
equipped with a C. H. Wheeler electrohydraulic steering gear pow- 
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“Humphrey” is 
ered by two Oilgear type “DH-60” two-way, variable displacement 
pumps with integral servo controls. A few of the other Oilgear- 
equipped Great Lakes ships are the Ernest T. Wier; Wilfred Sykes; 
the “Fords” — William Clay, Henry II, and Benson; E. J. Block; 
tanker Chicago Socony; the “Forts” — Henry, and York . . . plus 
many other vessels of all descriptions operated on the navigable 
rivers, lakes, harbors, and oceans of the world. Other Oilgear 
marine applications include mobile drilling barges, elevators, cata- 
pults, hoists, winches, capstans, steering gear, large valve controls, 
and numerous lock and dam gate installations. 

For practical solutions to YOUR linear or rotary drive and control prob- 
lems, call the factory-trained Oilgear Application-Engineer in your vicinity. 
Or write, stating your specific requirements, directly to .. . 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 


1598 WEST PIERCE STREET ® MILWAUKEE 4, WISCONSIN 
Circle 656 on Page 19 





STRAIGHT THREADS FOR LEAK-PROOF 
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Now available on all Parker-Hannifin 


Industry's new standard as published in J. 1. C. Recommendations 
(April, 1959) and S. A. E. Standards (1959 Handbook) 


Parker-Hannifin now offers a new 
standard at no extra charge—high-pressure 
hydraulic components with straight thread 
port connections* for O-ring type fittings. 
This new standard—assuring a leak-proof 
and drip-free seal—is the most logical 
engineering approach to the problem of 
hydraulic circuit connections. The Joint 
Industry Conference Recommendations 
now state: 

“Fittings that incorporate separate 
synthetic or metal-to-metal seals, or seals 
that seal with pressure should be 
equipped with Unified National Fine 
(UNF) straight thread port connections.” 
And the Society of Automotive Engi- 

neers’ 1959 Handbook states: 


“The S.A.E. straight thread ‘O’-ring 
boss is the preferred port for use in 
hydraulic devices.” 


Both support this new standard—and the 
U.S. Navy Bureau of Ships in MS16142 
(SHIPS) has adopted the S.A.E. Straight 
Thread Boss Design as their straight thread 
standard for use in hydraulic and air 
systems in Naval ships. Such extensive 
support is understandable. The Parker- 
Hannifin straight thread port connections 
combine a built-in pressure sealing device 
with a rigid mechanical connection. This 
contrasts with the loose connection of a 
“backed-off” pipe thread and a relatively 
weak auxiliary sealing device. 


Straight thread fittings and port connec- 
tions are not a proprietary product or 
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design. Although developed by Parker- 
Hannifin, they were immediately made 
available to the fluid power industry on 
a completely open basis. 

They have been thoroughly field tested. 
In the severe service on mobile hydraulic 
equipment, today more than 6 out of 10 
of the port connections are of the straight- 
thread type. 

Now machinery builders and users alike 
are turning to this proved method of port 
sealing. Pipe threads for high-pressure 
hydraulic applications are fast becoming 
obsolete as more and more leading 
manufacturers recognize these advantages 
of straight threads in their production 
equipment: 

No more wedging action with result- 
ing distortion and breakage due to 
over-tightening ... 

No more messy pipe dope and the 
danger that it will infiltrate the hydrau- 
lic system... 

No more leaks because of temperature 
changes or high shock conditions... 

No more failures of costly auxiliary 
seals due to weak, imperfect threads that 
fit on thread run-out. 


Why accept less? Next time you 
order high-pressure hydraulic components, 
specify Parker-Hannifin with straight 
thread port connections and fittings... 
you'll get leak-proof sealing—industry’s 
recommended standard. 


*Mobile equipment spool type control valves are 
all supplied with straight threads. Other compo- 
nents are still available with dry-seal pipe threads. 
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HANNIFIN COMPANY 


545 S. Wolf Road, Des Piaines, Illinois 


Parker FITTINGS AND HOSE DIVISION 


17325 Euclid Avenue, Cleveland 12, Ohio 


Parker SEAL COMPANY Parker HYDRAULICS DIVISION 
; 


OS67 Jefferson Bivd., Culver City, California 17325 Euclid Avenue, Cleveland 12, Ohio 


4 DIVISIONS OF PARKER-HANNIFIN CORPORATION 
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ARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


high-pressure hydraulic components 


PORT CONNECTIONS... 
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Farval protects all vital 


oF 
y. ns bearings on Bliss 
every BEA 


Every WHERE 


ree Non-Ferrous Hot Mill 
—Studies in 
Centralized 
Lubrication 

No. 244 


When an up-to-the-minute rolling facility like this Bliss 80-inch, 4-high I] KEYS TO ADEQUATE LUBRICATION 
tandem hot mill is exposed to shut down due to bearing failure, weekly Wherever you see the sign of Farval— 
production dives, costs skyrocket. familiar valve manifolds, dual 


So to eliminate possible failures of the mill’s vital bearings, Bliss engineers SRS RUS HHP Sy Seene 


installed an automatic Farval heavy-duty, time-clock controlled centralized 
lubrication system. It delivers proper amounts of lubricant — when re- 
quired — while the mill rolls aluminum strip at 850 feet per minute. 


—you know rolling mill equipment 
is being properly lubricated. 


@ Reg. U.S. Pat. Of. 


Write today for your free copy of Bulletin 26-S. It gives all the facts 


on how centralized lubrication can profitably fit into your particular R y 
production picture. he Vf a V/ /! Vl 


The Farval Corporation, 3265 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company 
A subsidiary of Eaton Manufacturing Company 
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Numerically Controlled Machines 
Update General Electric Plant 


DEMANDS for steam turbine-gen- 
erators of ever increasing capacity, 
efficiency, and reliability over the 
last ten years have led General Elec- 
tric Co. to continuously invest in 
new and improved manufacturing 
facilities.  Culmination of _ this 


search for better ways of building 
larger turbine generators with rat- 
ings up to 500,000 kilowatts has re- 
sulted in a multimillion dollar array 
of automated machine tools at Gen- 
eral Electric’s Large Steam Turbine- 
Generator Dept. 


in Schenectady, 
N. Y. 

Housed in a 23-acre manufactur- 
ing facility stretching more than 
1300 feet in length, the department 
uses more than 1300 machine tools 
for the manufacture of over 5000 
different turbine-generator compo- 
nents. Complicating the manufac- 
turing operation is the fact that a 
large portion of the work is in small 
lots and special designs, many of 
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KNOWN as one of the largest job shops in the world, the Large Steam Turbine-Generator 
Dept. of General Electric Co. uses over 1, million square feet of floor space to hold its 


more than 1300 machine tools. 


This view shows one of the six major manufacturing bays 


in the plant which builds steam turbine-generators with ratings from 50,000 to more than 


500,000 kilowatts. 
many of which are never repeated. 


which are never repeated. To over- 
come this production handicap, 6 
of the 15 new machine tools recent- 
ly placed in service are numerically 
controlled. This is in line with 
General Electric’s growing emphasis 
on flexible automation, and more 
than 40 numerically controlled ma- 
chine tools either have been in- 
stalled or on order for use through- 
out the company’s decentralized op- 
erating departments. 

According to H. R. Hill, manager- 
manufacturing of the Large Steam 
Turbine-Generator Dept., the new 
machine tools are not merely newer 
models of the replaced equipment. 


CLOSED-CIRCUIT television system monitors the 
high-speed removal of metal from 20-ton turbine 
shells on this 4-story vertical boring machine 
built by Morton Mfg. Co. A General Electric 
numerical positioning system controls both ver- 
tical and radial tool position. The work table 
is 11 feet wide by 13 feet long, and any piece 
up to 10 feet high will clear the machine throat 
when the power operated table is traversed to 
work position. The operator rides an elevator 
during boring operations and views the cutting 
action of tools inside a shell by means of the 
television monitor. 


A large percentage of the work is in small lots and special designs, 


“Today, most manufacturing or- 
ganizations have restrictive clauses 
in their union contracts. These 
clauses usually provide that estab- 
lished piece prices can be changed 
only by a change in manufacturing 
method, and the adjusted price must 
be in direct proportion to the change 
in allowed time for that part of the 
job affected by the newer method. 
This means that we must constantly 
work in the direction of new and 
substantially different equipment so 
that we have in reality a new job 
rather than a simple methods 
change.” 

Mr. Hill also stressed the neces- 
sity for the utilization of more en- 
gineers in manufacturing today. 
“The Manufacturing Engineering 
component of our business has be- 
come increasingly important with 
the passing of time. We are con- 
tinually looking for more and more 
engineers in the manufacturing phase 
of our business . . . Our turbine- 
generator productive capacity is in- 
creased so that we are now in a 
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position to meet the expected de- 
mands on us for several years to 
come This will require the highest 
talent of our development designing 
engineers. It will also require the 
fullest utilization of the talents of 
our manufacturing engineers and 
the automated machinery that they 
can apply to the job.” 

The accompanying photographs 
show five of the new tape or card a a = —— 
controlled machine tools. Other ~ ie ——— 


more conventional new machines in SIX HEADS on this Simmons Co. bar milling machine perform 250 operations under card 
the department are a Betts 16-inch control in machining hollow copper conductor bars for generators. Each bar averages 19 
s whi feet in length, is 13/, inches wide, and has a 5/16 inch wall thickness. Both the rib section 
horizontal bar machine, an Ingersoll 9 
‘ | i] and cover section of the bars are machined at the same time, and, after machining, cre 
18.5-foot miller, an Ingersol col brazed together to form a rectangular cooling channel. The first head wire brushes the 
slotter, an Ingersoll automatic cut- surfaces to remove burrs, the second head feeds and welds 26 slugs for each bar for block- 
ter-grinder Hammond grinders a ing passages, the third head cuts front side ports and back end tapers, the fourth and 
, , 


a : : ’ fifth heads make 45-degree cuts on both sides of the bar, and the last head deribs or 
Cincinnati automatic slab mill widens the channel, makes the end cutoff, and prepares the bars for brazing. 


NUMERICALLY CONTROLLED single-spindle horizontal drilling ma- FOUR of these numerically controlled profiling machines built by Ex-Cell-O 
chine built by Walter P. Hill Inc. is used to drill tube sheets and Corp. will be used to mill contours on steam turbine buckets. This new type of 
tube supports for coolers used in generators. The machine drills miller does 3-dimension machining in a full circle around the buckets, prepar- 
7/\6-inch to 1¥,-inch holes in single plates as thin as % inch or ing them for final grinding and polishing. The machine has a base mounted 
in stacks as thick as 10 inches. Some plates require as few as longitudinal table for the head stock and tail stock, between which the work- 
100 holes while other plates have as many as 1700 to 2000 holes. piece is chucked. Roller supports back up the workpiece against the thrust 
Drilling speed is 8 to 10 inches per minute, and carriage move- of the cutter. The cutter moves in and out to conform to the desired position 
ment is 84 inches per minute or about 1'/, seconds between holes. as the workpiece traverses past it during successively indexed strokes. Continuous 
tool path information is provided by 1-inch wide magnetic tape through the 
machine's control system 


grinder, Giddings & Lewis vertical 
DRILLING, reaming, and milling as boring mills, Gray 8-inch horizontal 
many as 2700 holes in rotors 24 feet boring mills, Cincinnati 6-spindle 
long and weighing up to 90 tons is blade millers, and Consolidated- 


accomplished on this Baker Bros. Inc Betts special grooving lathes 
tape controlled machine. The ma- 


chine has a four-faced turret with 


each face having a removable head MHI Schedules Regional Trade 


containing 5 spindles for drilling and 


reaming. A punched tape reader Shows For Next Two Years 


controls the machine in the desired 

; er A ' AT THE CONCLUSION of the re- 
sequence of tapping, drilling, or slot F ss 
milling. For a detailed description cent successful National Material 
of this machine, see AUTOMATION, Handling Exposition in Cleveland, 
Vol. 6, No. 5, May 1959, Pages the owner and sponsor of the show, 
85-88. The Material Handling Institute 
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Veeder-Root 


Veeder-Root Counters on all produc- 
tion machines and processes will help 
you to: 


Keep closer Countrol of manufacturing 


Coordinate output of parts and 
components 


Keep up to delivery dates 


Keep closer Countrol of wage and 
incentive payments, piece work 
and payrolls 


Avoid costly errors, waste, shortages 
Anticipate maintenance needs 


Veeder-Root makes all types of 
counters ... manual, mechanical, 
electro-magnetic, electronic... to 
count anything at any speed. What do 
you need to count? We'll figure the way 
to do it. 


PANEL-MOUNTED 
ELECTRICAL COUNTER 


Widely used for remote indication . . . can be grouped 
on panels in office. Speeds up to 1,000 counts per 
minute. Knob or lock-key reset. 6 figures. Also, 
base-mounted if desired. 


Veeder-Root .... 


Everyone can Count on HARTFORD 2, CONNECTICUT 


Hartford, Conn. © Greenville,S.C. * Altoona,Pa. * Chicago 
New York «¢ Los Angeles * San Francisco * Montreal 
® Offices and Agents in Principal Cities 
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Inc., announced a new policy of 
sponsoring regional trade shows 
during the next two years rather 
than a single national exposition. 
Thinking behind this changed con- 
cept is that it is better to take the 
products to the market rather than 
require the markets to come to the 
products. 


Under the regional show con- 
cept, the MHI will own, sponsor, 
and produce at least four—and not 
more than six—industrial material 
handling equipment shows in the 
next two years. The first show will 
be held in Boston during June, 
1960, and will be known as the 
MHI New England Show. In No- 
vember of 1960 a second regional 
show will be held at Louisville, Ky., 
and serve the central states area. 
In 1961 two shows have been sched- 
uled—a Pacific Coast Show in San 
Francisco and an Eastern States 


Show in Philadelphia. 


No decision regarding a future 
national exposition will be made 
until experience has been gained 
from the regional show program. 
The Material Handling Institute 
feels that the new policy will pre- 
sent the latest in handling equip- 
ment to the maximum customer 
audience, at the lowest possible dis- 
play expense to the exhibitors, with 
minimum travel costs for potential 
buyers. 


Flaws Detected And Thickness 
Measured With Ultrasonic Tester 


ULTRASONIC test instrument 
which uses the pulse-echo detection 
principle for either flaw detection 
or thickness measurement has been 
announced by Branson Instruments 
Inc. Ultrasonic pulses are sent in- 
termittently into a material under 
test and, together with the return- 
ing “echo,” are displayed on a 
cathode-ray tube. Variations in the 
normal displayed pattern indicate 
a flaw or discontinuity. 


The instrument can be used both 
for contact work and for immersion 
work, It has a broad-band amplifier 
which permits a continuous range of 
test frequencies from 0.4 to 10 mega- 
cycles. Transducers are equipped 
with quick disconnects for fast 


UNUSUAL mercury switch which controls the flow of mer- 
cury between contacts has been developed by American 
Designed Components Inc. Sketch shows operation of 
switch through one complete cycle. In initial position (a) 
pool of mercury makes circuit through extreme right con- 
tacts. As switch is tilted in opposite direction, mercury 
pool moves against a center plate containing a small orifice, 
making circuit through contacts to right of plate (b). Mer- 
cury flows through orifice in small stream, bypassing con- 
tacts to left of plate, and makes circuit through contacts at 
extreme left (c). As mercury fills left chamber, circuit 
through contacts to right of plate is broken (d). When 
switch is tilted in oposite direction (e), a similar sequence 
occurs except contacts to left of plate are energized while 
contacts to right of plate are bypassed (f, g). The com- 
pany offers various circuit arrangements by adding or delet- 


ing contact electrodes. 


changing of test frequencies. Read- 
out of results is on a conventional 5- 
inch cathode-ray tube showing an 
equivalent depth in steel of 1 inch 
to 40 feet across the 4-inch effective 
sweep of the tube. Instead of a 
square marker, the test pattern 
shows a pyramid which makes weak 
signals, or those at critical points, 
much easier to detect. 


At 2.25 or 5 megacycles, using 
either contact or immersion trans- 
ducer, an aluminum test block with 
a 1/64-inch flat hole in the bottom 
will cause a full scale signal. Flaws 
14 inch or more away from the sur- 
face are readily detectable. An op- 
tional plug-in flaw alarm will acti- 
vate bells, relays, or other devices 
to signal that allowable test limits 
have been exceeded. 


NEMA Forms Group To Develop 
Automatic Systems Standards 
RAPIDLY expanding markets and 


industrial processes of increasing 
complexity have led electrical manu- 
facturers to recognize a need for 
standards for industrial control sys- 


tems. Accordingly, the National 
Electrical Manufacturers Associa- 
tion (NEMA) has formed an In- 


dustrial Automatic Systems Section 


to establish standards in the areas 
of numerical control, computer con- 
trol, and the more sophisticated 
analog systems. 


The Section is composed of ten 
companies and is headed by D. L. 
Pierce, assistant manager, Control 
Dept., Motor and Control Div., 
Westinghouse Electric Corp. With- 
in the Section, a General Engi- 
neering Committee has been formed 
to study definitions of automation 
systems and components and to es- 
tablish standards of compatibility 
for components used in systems. A 
committee task group will review 
all existing and proposed definitions 
concerning automation systems and 
components that have been formu- 
lated by organizations other than 
NEMA and ASA. 


Another committee task group 
will investigate the use of compo- 
nents in industrial automatic sys- 
tems and devise standards for com- 
ponent service life; continuity of 
service or reliability; spacing for 
components in low voltage systems 
such as 15, 30, and 60 volts; and 
environmental conditions. It is not 
intended that the Systems Section 
develop standards for components 
themselves, but, rather, to recom- 
mend to other NEMA sections spe- 
cial requirements imposed on the 
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components by their use in a sys- 
tem. 

Top priority has been given to 
establishing utilization standards 
for the following components: Card 
and tape readers, key punchers, 
typewriters for readout systems, po- 
sition sensing devices, neon lamps, 
ac servomotors, synchros, and tach- 
ometers. Of equal importance are 
card and tape standards denoting 
such things as tape widths, card 
sizes, codes, number of rows of 
holes, etc. The IAS Section expects 
that some standards will be forth- 
coming in printed form by the end 
of the year. 


International Flavor Included 
In ISA Instrumentation Show 


CONFERENCES and exhibits have 
become traditional with the Instru- 
ment Society of America. This year 
their big one will be the 14th An- 
nual Instrument-Automation Con- 
ference and Exhibit which will be 
held in Chicago, September 20-25. 
It is expected to draw a record at- 
tendance of scientists and engineers 
to participate in more than 30 tech- 
nical sessions and to see displays 
by nearly 400 exhibitors. 

Theme for the September con- 
ference will be, “World Progress 
in Instrumentation.” In line with 
this objective, arrangements have 
been made to include presentations 
by foreign authorities in the field 
of instrumentation. Since the In- 
ternational Federation of Automatic 
Control is holding its General As- 
sembly in the week preceding the 
ISA show, delegates to this meeting 
will have the opportunity of parti- 
cipating in the instrument-automa- 
tion conference. 

Special sessions at the conference 
will discuss instrumentation prob- 
lems of major significance to man- 
agement. Included in the papers to 
be presented at these sessions will 
be discussions of the economic justi- 
fication for instrumentation of major 
operations in the railroad and ce- 
ment manufacturing industries, how 
to organize for tomorrow’s instru- 
mentation in terms of experience in 
research laboratories of an automo- 
bile manufacturer, and special per- 
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ELECTRODE 


CONSUMABLE electrode vacuum arc melting furnace built by Lectromelt Div., McGraw-Edison 
Co. has been installed at the Latrobe Steel Co. for the production of high purity steels. 
In the melting process, an air melted electrode of the desired steel alloy is suspended in 


a water-cooled copper crucible of the furnace. 
and, as the amperage is increased, the electrode melts. 


A low-voltage, low-amperage arc is struck; 
Inclusions such as oxides are re- 


moved by reaction in the arc, and dissolved gases in the steel are drawn off under vacuum. 
As the molten alloy continuously solidifies from bottom to top in the crucible, other undesir- 


able nonmetallic inclusions float to the top and are removed by the arc reaction. 


The result 


is an ingot with an exceptionally sound internal structure, possessing workability and mechan- 
ical properties superior to those obtainable by conventional melting procedures. 


sonnel training needs created by in- 
strumentation. 

A new technical division on pho- 
tographic instrumentation recently 
formed by ISA will hold two ses- 
sions on photo instrumentation. 
These will include papers on the 
use of the photographic method for 
flight measurements in the aircraft 
industry, camera techniques in a 
radiation laboratory, photo instru- 
mentation in the automobile and 
propulsion industries, and a survey 
of high-precision film readers with 
automatic output. 

Other areas of instrumentation to 
be covered in the technical sessions 
include computer control and food 
processing. At least seven program 
events will emphasize the use of 
computers for running industrial 
processes. An all-day session is 
scheduled to discuss the present and 
future status of instrumentation in 
the food processing industry. 


Magnesium Control Panels 


LIGHTWEIGHT control panel 
boards made from magnesium sheet 
are offered by Panellit Inc. The 
panels can be faced on one or both 
sides with 1/16 inch Formica or 
Mylar as required. 

In addition to being lighter in 
weight than steel, the magnesium 


panels permit savings in time, ef- 
fort, and cost when installing ad- 
ditional instruments or making oth- 
er panel changes in the field. The 
need for blowtorch cutting or weld- 
ing during alterations is eliminated, 
providing for greater safety in haz- 
ardous atmospheres. 


Manufacturer Stresses Uses Of 
Counters In Automatic Systems 


MACHINES and production facili- 
ties that will keep track of their 
own output, check quality, com- 
pute effectiveness of performance, 
relay the data to a centralized con- 
trol office, and even automatically 
shut down if something is amiss 
have been predicted by A. E. Kal- 
linich, vice president of Veeder-Root 
Inc. 

As an example, Mr. Kallinich 
stated that one highly automated 
production facility in a fluorescent 
tube plant is very nearly at this 
stage of sophistication. Each pro- 
duction line is comprised of groups 
of machines that perform such func- 
tions as inserting grid plates and 
filaments, sealing off the glass en- 
velopes, evacuating the tubes, and 
mounting the bases. At the end of 
each line, the tubes are inspected 
and either passed or rejected, de- 
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Today's ingenous, automatic machines _ varied factors are supplied as a single hte hater 
have demanded.a whole new concept unit . . . tailored to the re oe This unit contains an internal fluid 

_ becomes merely an integral part of the strates every day that there is some- j duty Mr ... gear reducer... and 
modern drive package. thing new in electric motors. Whether magnetic brake mounted between the 
Reuland’s “Xpandable Design” idea § your own drive needs are more com- ata eMC MAC Mmee lt] li) aan ae 
originated this modern new approach _ plicated, or less, than the above sketch ST eM Mm UCMICeliN millet Caee Lire) 
several years. ago, With Oils “unique ..... -it will pay you to take souk aad hundreds of tailored adaptations 


system, drives incorporating many oo with what Reuland can offer. Oia ani aR ett 


modern ‘‘Xpandable Design’’ idea. 


Our New General Catalog Will Cone =~ rd A It is easy to see how this one, com- 


_ In Handy — Sent FREE On Request = = Bas Peat eee eS Cees) 
Gives details on Reuland’s “Xpandable De- - SO space and weight in comparison to 
sign” . . . also shows how eee _ | = installipg separate drive units. 
money by Reuland’s free 
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Cylinders need not 


be expendable 


Specify the 


With Extras .. . At No Extra Cost y a all aremaker 
1. METAL PISTON ROD SCRAPER—pro- 


tects rod packing, cylinder bore 
and rod surface by removing all 
foreign particles. ee . 2 

for longer, more efficient cylinder service 
NEW ‘SUPER’ CUSHION for air or 
METALLIC SELF-ALIGNING MASTER 


Stresses for cil, You too—can reduce replacement expenditures 


—lower maintenance costs with the T-J Space- 
ine Cuneen gtaseD criuseer maker cylinder line. Designed and engineered 
BORES AND PISTON Robs for greater for ruggedness, and accuracy of operation, the 
protection and reduced wear. Spacemaker assures longer, uninterrupted 

operation. 
iecaiatn tuamartocsiar ond peck. The T-J Spacemaker eliminates tie-rods, gives 
ing life. greater strength, saves space ...and reduces 

costs in all push-pull operations. Immediate de- 
FORGED SOLID STEEL HEADS through- livery in a complete range of styles and capac- 
out entire line. ities ...air or oil. Write for Bulletin SM 155-4, 


today. The Tomkins-Johnson Company, Jackson, 
PILOTED PACKING GLAND with extra Michigan. 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 


you 360° port rotation . . . less TOMKINS-JOHNSON 


space used . . . full strength. 
TOC Ma MLM LUM et item tt ee COL 


STREAMLINED DESIGN . . . operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock. 
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NUMERICAL CONTROL SPREADS TO INSPECTION 

To prevent inspection bottlenecks, gaging and gage data processing operations for 
complex shapes can be speeded up with a new numerically controlled gaging machine 
developed by Pratt & Whitney Co. Inc. Known as the Data-Limit 6 Co-ordinate 
Measuring Machine, the instrument has 2 gaging arms. Each arm is capable of 
horizontal and vertical movement plus rotary motion around the X and Z co-ordi- 
nates. Input data on punched tape is used to move a gaging arm and head to a 
reference point on the workpiece. Operating under tape control, the gage head is 
then automatically positioned at a series of desired points in space. At each of these 
points, the gage head measures the deviation of the workpiece surface from its 
nominal location. Over-all gaging accuracy is 0.000150 inch with a repeatability 
of 0.000050 inch. 


PROTECTS AGAINST RANDOM HOT SPOTS 

Need thermal protection at an infinite number of points over a length of several 
hundred feet? Fenwal Inc. has developed a Line Temperature Dectector which is in 
the form of a small tubing that is responsive to thermal conditions over its entire 
length. When temperature at any point along the tubing reaches a set point, a 
short circuit occurs at that point, and a control unit is actuated. The detection tub- 
ing may be bent to practically any configuration, and standard elements may be 
connected in series to form lengths of several hundred feet. Within the over-all 
length, several different temperatures can be detected. Tubing is available with tem- 
perature ratings of 255, 310, 400, 575, 765, 900, 1050, and 1200F. 


FASTER REBOUND FOR BOGUS CHECKS 
An extra dividend for bank automation is that it will speed the bounce of rubber 
checks. According to the Office Equipment Manufacturers Institute, magnetically 
coded checks will give depositors less time to cover checks they cash out of town 
against insufficient funds in home banks. Last year more than 10 billion individual 
checks (good ones, that is) were written, and the total will grow by another 
billion checks this year. 


INSTRUMENT MANUFACTURERS AFFILIATE WITH NEMA 
Manufacturers of electrical indicating instruments—panels, switchboard, and porta- 
ble—have affiliated with the National Electrical Manufacturers Association as a 
new NEMA industry section. Chairman of the new section is W. H. Steinkamp, vice 
president, Daystrom Inc. who will be assisted by vice chairman J. R. Whiteside, 
president, Simpson Electric Co. 


STRETCH WIRE TAKES VIBRATION AND SHOCK IN STRIDE 

It looks like any other parallel pair wire that is found in the home connecting 
lamps to electrical outlets. However, when tension is applied to the wire, it stretches 
up to 250 per cent of its original length. When released, the neoprene insulated 
wire snaps back to its original length. Developed by Stretch Wire Corp., the new 
wire is designed for any application up to 75 watts, is insulated to withstand 1000 
volts, has a resistance of 0.15 ohms per extended foot, and has withstood better 
than 150,000 flexing cycles without breakdown. 


BUILDS INTEGRATED COATING MACHINE 

One of the largest pressure-sensitive coating machines ever built—capable of han- 
dling a web of material over 5 feet wide—has been designed. erected, and installed 
by New Rochelle Coating Corp. in its plant at New Rochelle, N. Y. In a single 
continuous operation, the 80 foot long machine applies an adhesive coating, and 
then dries, laminates, slits, and winds the web. Volume quantities of vinyl, acetate, 
oilcloth, oilsilk, Mylar, polyurethane foam and film, metal foil, and paper can be 
processed on the machine. 
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Adjustable speed drives, 489 
Amplifier, magnetic, 458 
Analyzer, 416 


Bearings, roller, 469 

Billing system, 408 

Bin level indicator, 459 

Blender, two component, 
475 

Breadboard parts, 467 


Cleaners, air, 431 
Computer, 478 
Coiler, spring, 421 
Connector, swivel, 462 
Control system, numerical, 
415 
Control valves, 488 
Controller, 
indicating, 463 
signaling, 497 
time cycle, 492 
Cortrols 
electromagnetic, 499 
gamma radiation, 491 
pressure, 461 
temperature, 450 
Conveyor roller, 453 
Conveyor, trolley, 406 
Coolant system, 456 
Counter, 437 
electric, 425 
electronic, 441 
Coupling, flexible, 481 


Data logging system, 413 
Data processing, 413 
computer, 478 
magnetic heads, 496 
tape controlled machine, 
472 
tape perforator, 493 
Digital loop transport, 455 
Digital transducer, 444 
Drilling machine, 484 
Drill unit, 427 
Drives, 
adjustable speed, 438, 489 
variable speed, 434, 440, 
457, 473 
Dryers, 431 


Electrical components, 426, 
429. 432, 439, 442, 445, 
446, 448, 458, 460, 461, 
471, 499 

Electromagnetic controls, 
499 

Electromagnetic pulleys, 
477 


Feeder, 401 
Finishing, 490 
Finishing, cleaners & 
dryers, 431 
Forming machine, 411 


Gage, x-ray, 424 

Gamma radiation, 491 
Gear motor, 428, 446 
Generator, tachometer, 445 
Grinder, 410, 498 


Handling, 437 
conveyor, 406 
conveyor roller, 453 
feeder, 401 
overhead equipment, 468 
parts, 423 
prefeeder unit, 417 
sorters, 483 


NEW EQUIPMENT .. . page 91 


Heating units, infrared, 500 
Hydraulic components, 428, 
430, 447, 461, 462, 480 


Indexing, 464 

cam operated units, 494 
Indicator, bin level, 459 
Indicator lights, 485 
Induction heating unit, 404 
Infrared heaters, 500 
Instrument controls, 425 

441, 463, 474, 495, 497, 

501 


Jacks, worm gear, 470 


Lathe, tracer, 419 

Lights, indicator, 485 

Limit switch, 426, 439, 471 

Lubricating equipment, 476, 
486 


Machine control unit, 415 
Machine tools, 

drilling, 484 

forming, 411 

grinder, 498, 410 

lather, 419 

press, 409 

transfer, 420 
Machines, 

brazing, 404 

coller, 421 

molding, 418 

packaging. 405, 412 

printer, 465 

shear, 407 

slitting equipment, 466 

soldering, 404 

strapping, 402 
Magnetic amplifier, 458 
Magnetic heads, 496 
Magnetic recording tape, 

482 
Measuring, 

analyzer, 416 

blender, 475 

digital transducer, 444 

gamma radiation, 491 

telemetering unit, 436 

temperature control, 450 

temperature transmitter, 

474 

X-ray gage, 424 
Molding machine, 418 
Motor, 

explosion-proof, 432 

gear, 428, 446 


Numerical control, 403, 415 


Overhead handling equip- 
ment, 468 


Packaging machine, 405, 
412 

Pneumatic components, 
431, 433, 435. 452, 461 

Positioning table. 403 

Postcard printing system, 
408 

Prefeeder unit, 417 

Press, eccentric, 409 

Pressure control, 461 

Printer, 422 
form, 465 

Printing system, postcard, 
408 

Programming, time cycle 
controllers, 492 


Pulleys, electromagnetic, 
477 
Pump, 430 


Recorders, 501 
Recording tape, magnetic, 
482 
Relay, 
static, 458 
transistor, 448 
Roller, conveyor, 453 
Rotary torque unit, 447 


Scanner, 422 
Screens, vibrating, 487 
Shear, bar, 407 
Shot bolt interlock, 423 
Silicone rubber wire. 454 
Single spindle bar auto- 
matics, 479 
Slitting equipment, 466 
Solenoid valve, 443 
Sorters, can, 483 
Sorting unit, 437 
Speed drive, 
adjustable, 438, 489 
variable, 434, 440, 457, 
473 
Starter, manual, 449 
Strapping machine, 402 
Switch interlock, 423 
Switches, 
limit. 426, 439, 471 
rotating shaft, 442 


Table, positioning, 403 
Tachometer, 441 
Tachometer generator, 445 
Tape, magnetic recording, 
482 
Tape controlled machine, 
472 
Tape perforator, 493 
Telemetering unit, 436 
Temperature control, 450 
Temperature transmitter, 
474 
Torque unit, rotary, 447 
Transducer, digital, 444 
Transfer machine, 420 
Transistor relay, 448 
Transistor switching, 460 
Transmission, variable 
speed, 440 
Transmitter, temperature, 
474 
Transport, digital loop, 455 
Turntable, 451 


Ultrasonic machining, 414 
Uncasers, 483 


Valves, 435, 480 
control 488 
pilot operated, 452 
solenoid, 443 
speed control, 433 
Variable speed drive, 434, 
440. 457, 473 
Vibrating screens, 487 
Viscosity control equip- 
ment, 495 


Wire, silicone rubber, 454 
Wiring system, 429 
Worm gear jacks, 470 


X-ray gage, 424 
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ACCESSORIES for a line of air cylinders 
manufactured by Allenair Corp. include 
two unique items. One is a hardened 
pin, shown above, which can be pro- 
vided at either end of a cylinder to 
operate an electric switch or button 
valve controlling other equipment in 
synchronization with the stroke of the 
piston rod. The second is a bleeder 
valve, mounted similarly as the pin, 
which can be used to bleed air from 
other equipment as the piston reaches 
the end of its stroke. Both accessories 
are actuated by a cam-boss mounted on 
the piston rod. 


pending upon quality. 

Rejected tubes are sorted by de- 
fect and passed down chutes where 
they are counted as they pass. At 
20-minute intervals, predetermining 
counters compare the rejects for 
each cause with predetermined 
maximums. If any total exceeds 
the quality limits, the counter emits 
a signal that shuts down the line. 

In addition, the rejects for all 
causes are also used as control 
standards. Finally, the accepted 
and rejected totals are automatical- 
ly transmitted to an automatic pro- 
duction recording system that re- 
cords data from each line and pro- 
vides a printed record of output. 

“Systems such as this are entirely 
within the means of the small shop,” 
Mr. Kallinich continued. “The cost 
of the components is nominal, 
and the mechanical and_ elec- 
trical connections are relatively 
simple. They can be applied with 
equal facility to single machines or 
entire production areas.” 

Among the new developments that 
are certain to lead to even more 
advanced forms of computation, 
metering, control, and other func- 
tions are bulk flow, data readout, 
and electronic counters. Bulk flow 
counters are designed for use with 
a flow meter of the positive dis- 
placement or indirect type. Newest 
in the Veeder-Root line of bulk flow 
counters is one that will indicate 
rates up to 40,000 barrels/hour with 
extremely close accuracy. 

Data readout models are stand- 
ard counters to which have been 
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Plenty of room 
at the top 


Filling your warehouse space 

to the limit? Hinde & Dauch 
corrugated boxes stack high and 
straight. Need better top-to-bottom 
protection for your product? 

Better see H&D. 


Hinde & Dauch 


Division, West Virginia Pulp and Paper 
_ 


AUTHORITY ON CORRUGATED PACKAGING * SANDUSKY, OHIO 
15 FACTORIES * 42 SALES OFFICES 
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PRODUCTIVITY 


MARK SERIES 
NUMERICAL CONTROLS... .. 


¥ 





oe ea 
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.... Standard, job-proved packages 


now in use on a wide variety of machines 


General Electric’s Mark series of standard, pre- 
engineered numerical control packages—with systems 
for controlling 1 to 5 motions plus machine auxiliary 
functions — are compiling impressive performance 
records on scores of machines throughout American 
industry today. 

Machine operation is completely automatic—from 
punched tape prepared on a standard automatic 
typewriter. If desired, semi-automatic positioning, 
useful for prototype work, is obtained with manually 
set dials on the control station. 

Key components of a typical Mark package are 
a controller, a punched tape reader, operator’s con- 
trol station, servo drives and position-sensing units. 








8-TO-1 TIME REDUCTION in press operations is achieved on 
this 100-ton rotary-turret punch press directed by General 
Electric numerical control. Rapid positioning of table and 
turret provides up to 40 punches per minute. 


40% AVERAGE TIME REDUCTION for all parts produced on 
this horizontal boring machine means greater output and 
better equipment utilization. Lead times are cut by 8-to-l, 
and non-productive worker time is reduced by more than 60%. 


with General Electric numerical control 


Boost output of man and machine, reduce in-process inventory 


Over the past 7 years, management has seen labor costs 
increase by 50% with productivity up by only 15%. 
This profit-cutting gap has accelerated an industry-wide 
need for production methods such as General Electric 
numerical control. 

Key benefits of G-E numerically controlled machines 
include increased worker output, increased machine 
utilization, and reduced in-process inventory in 
virtually every job. 

Manufacturers are now realizing far greater output 
per man-hour .. . faster “‘pay-back’’ rates on machines 

. shorter production cycles . . . and much lower 
inventory investment— in itself justification for numeri- 
cal control. Here’s an example: 

Automatically controlled turret drills are used to pro- 
duce aircraft-engine accessories at Chandler F ans Cor- 
poration, West Hartford, Conn. With numerical control, 
direct-labor costs have been cut in half! The machine 
operator—working two machines simultaneously 
loads the piece, sets the machine in operation, and all 


production is performed automatically. But, increased 
productivity is only part of the story. Scrap losses are 
virtually eliminated, average lead times are cut by 
6-to-1,cutting-tool costs are 1/40th of former production 
methods, and tool life is increased from 30 to 1300 
pieces per tool—all adding up to expected annual 
savings of $42,000, more than enough to pay for both 
machines within two years. 

Join with Chandler Evans and hundreds of other 
manufacturers who are increasing productivity, gaining 
better product quality, and eliminating tooling cost 
with G-E numerically controlled machines. See your 
G-E Apparatus Sales Engineer or machinery builder 
today. General Electric Co., Specialty Control Dept., 
Waynesboro, Va. 795-7 


Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 
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The NEW Series BH100 added 10-position contacts that pro-: 


vide a means of transmitting the 


PB | counter reading electrically as well 
= | as visually. These readings can be 
| fed directly into a card or tape 


| punch or any other type of data 
THE INSTRUMENT | handling equipment. This feature 
with the TAPE-SLIDEWIRE permits them to automatically proc- 


ess machine product, shaft rotation, 
or any other information that can 
be counted. 

The most advanced class of count- 
ing devices are electronic counters. 
Standard production models for in- 
plant use are capable of rates of 
counts of 5000 units per second, 
and laboratory models have much 
higher ratings. Developed for high 
speed packaging and production 
lines, they also are invaluable when 
the counter cannot come into physi- 
cal contact with the object, when 
the object has insufficient mass to 
actuate a mechanical counter, when 
an object passes the counter on a 
random path, and when the speed 
of the object is extremely high al- 
though the counting rate can be 
slow. 


New Dies Boost Production 
CHANGING from steel to carbide 


punches and dies has increased 
press production on 0.28 inch thick 


on 
10 tne size... 


10 times THE ACCURACY 


OF STANDARD INSTRUMENTS! 


Resolution: 1 part in 10,000 
LABORATORY PRECISION for the operating plant. 
COMPATIBLE with any transducer—AC or DC. 


For strain gage, linear differential transformer, thermocouple, 
thermistor, resistance thermometer, pulse or variable fre- 
quency circuits or systems. 


Parabolic or logarithmic functions are linearized for direct SEQUENTIAL sampling switch capable 


digital reading. of making more than 3600 closures per 
2 7 second has been developed by Electric 

Every scale unit is a calibrated value. Regulator Corp. Up to 45 contact pairs 
are positioned inside a cylindrical en- 

Produced by the makers of the JETCAL® jet engine Analyzer... closure, and each pair is opened and 
in worldwide military and airline use! closed by a rotating jet of air directed 

at the contacts. Sampling speeds up to 
40 revolutions per second are available 
Two-pole switching can be supplied to 


' 

‘ 

' 

: B 4 4 NSTRI IMENT any phase angle by adding a second 
i> ' l row of contacts and incorporating two 

. Cco., INC. synchronized air jets in the shell. Since 

' 

. 


3479 West Vickery Bivd., Fort Worth 7, Texas the contacts do not wipe against each 
other, signals of 1, 2, and 3 millivolts 


can be transmitted completely free of 
noise without amplification or filtering 
of any kind. 


* TRADE MARK Full information is available for the asking! 
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Sales-Engineering Offices: 
ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.!., N.Y., WICHITA, KAN. 
TORONTO, ONT. (George Kelk Litd.), MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 
viSiT US AT BOOTH No. 847—ISA SHOW—CHICAGO 
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@ 6 
a lvai r deceleration manifolds provide safe, velvet- 
smooth control of high-speed press transfer shuttles 


teed 


Performance of Valvair deceleration manifolds on press 
transfers maintains a steady high rate of production 
through a major automotive manufacturer’s fully- 
automated 5-press stamping line. Valvair design assures 
necessary rapid movement of the transfer mechanism, 
with precisely controlled deceleration of the 200 lb. 
shuttle at each end of the cycle. And, positive cushioning 
of shuttle travel prevents damage to the transfer mech- / 
anism .. . protects valuable dies. tec eeeeeeeeseeeseeses 


Valvair’s deceleration manifold assembly uses only three 

SPEED KING valves; two to control cylinder movement, , This press transfer indexes 
and one as a directional valve to select free or restricted 26 in. per cycle, at a 1,000 
exhaust for cushioning. Just two limit switches are cycle/hr. rate. Valvair’s compact, 3-valve de- 
needed to control cushioning action — a quick adjust- 
ment of exhaust restriction precisely regulates cushion- 
ing rate. Simplicity of design, plus SPEED KING 
multi-million cycle dependability, assures peak produc- 
tion rates, with minimum in-service downtime. 


If control of fast-moving reciprocating mechanisms is a 
problem in your plant, ask your nearby Valvair repre- 
sentative for his recommendations. He’s only a telephone 
call away. 


celeration manifold controls its horizontal 
movement . . . requires minimum mounting 


space .. . simplifies piping and wiring. 


eeeeeeeee 


Representatives in principal cities 


For more information, write for Bulletin G-3A. a Va ! r 
Address Dept. AU859, Valvair Corporation, AKRON 11, OHIO 
Akron 11, Ohio. 


Other INDUSTRIAL DIVISIONS of IBEC The SinclawCollins Valve Co. 


8018 The Bellows Co., Akron, Ohio © V. 0. Anderson Co., Cleveland, Ohio 
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coiled steel stock at a plant of the 
Air Preheater Corp. In addition to 


permitting a step up in press speed 
dita most useful from 80 to 180 strokes per minute, 
the carbide dies increased the time 
between regrinds from 52 to 431 


you'll ever see! hours of press operation. Translat- 


ed into hits, the new dies allowed 


18.3 times as many hits on the coil 

os | ie K 2 ¥ 3 stock as did the steel dies. The 

Daa Rae eRe RRR RRR REE ee ee Oe ee carbide die inserts and punches 
were provided by Kennametal Inc. 


vertical cut 


INSTRUMENT-TYPE ultrasonic welder de 
signed to make welds in small parts and 
delicate assemblies has been developed 
by Aeroprojects Inc. Operating with a 
power capacity of 100 watts, the welder 
will handle many difficult-to-join metal 
combinations such as silicon or germa 
nium joined to aluminum or gold wire 
The unit is also capable of joining high 
resistance wires with thicknesses of 0.003 
to less than 0.001 inch. Since ultrasonic 
welding is accomplished without melting 
or fusion and no electrical current passes 
through the parts being joined, contami 
nation of surrounding areas by sputter 
arcing, or spatter is eliminated 


Mechanized Shiploader Handles 
Record Tonnage in Loading Coal 


Just squeeze the safety throttle and this portable saw starts cutting—right RECORDS are made to be broken 
now! Powerful, governed Buckeye air motor is geared to produce the 
rae needed for a fast, sharp cut, even on non-ferrous materials. No curred at Chesapeake and Ohio 

ackups to allow saw to regain speed, and no burnouts from overloads. a ; . 
Lightweight—16'%2 pounds—perfectly balanced for ease of handling. Railway — coal loading dock “ 
5%” arbor accommodates blades for fine, medium and heavy duty work. Toledo, Ohio. In operation since 
August, 1958, the $7 million me- 


chanical shiploader has a rated ca- 
pacity of 6000 tons of coal an hour 

INDUSTRIAL AIR TOOLS.SINCE 1920 when loading ships from railroad 
cars. 

This past June the L. C. Hanna, 
a Bethlehem Steel Co. vessel, docked 
at the installation, was loaded with 
6653 tons of coal, and was under 
way again in a total elapsed time 
of one hour and 30 minutes. This 
set a record for fast coal handling 


and that is exactly what has oc- 
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Solve Your Adjustable Speed Problems 


AJUSTO-SPEDE. 


Fi your problem is in the field of speed 


control, tension control, power transmission, or 
testing, Dynamatic Eddy-Current Equipment is the 
ideal 


Couplings, Brakes, and Dynamometers are solving 


solution. Dynamatic Ajusto-Spede Drives, 


these problems in virtually every industry—in both 
plant machinery and end product applications. 


Dynamatic equipment can do the same for you. 


The New Quill-Type Ajusto-Spede 
Drive provides controlled adjustable 
speeds for applications from 1/% HP 
through 7!/, HP. Together with the new 
K-2 Electronic Control and push-button 
station, this new Ajusto-Spede Drive 
comprises a compact, low-cost, 
drive package. 


3-unit 


Send for Illustrated Descriptive 
Literature Covering New Models 
ACM-903 and 904 Ajusto-Spede Drives 


* When You See the Name Ajusto-Spede You Know it's an Eaton Product 


= ao 


Ajusto-Spede Drives and other Dynamatic units 
offer the important advantages of rapid response, 
wide speed range, quiet operation, low power loss, 
low maintenance costs, and stepless adjustable speeds 
from an AC power source. 

For complete information about Dynamatic 
problem-solving equipment, check with your local 


Eaton-Dynamatic representative or distributor. 


Red tint indicates 
adjustable speed member. 


DYNAMATIC DIVISION 


MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ¢ 


KENOSHA, WISCONSIN 


PIONEER IN EDDY-CURRENT EQUIPMENT 
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SPHERCO 


BEARINGS 


AVAILABLE IN 
A COMPLETE 
RANGE 
OF SIZES 





MATCHING contours for a welded T-joint in stainless steel pipe can be a time-consuming 
job when done manually. General Electric Co. personnel at the Hanford atomic plant 
used a 6-step process that entailed making a layout, marking the pipe, sawing, burning, 
and finally hand-grinding and bevelling to a proper fit. Contour cutting is now done in 
a single operation by an automatic pipe cutter which combines a Mechanical Draftsman 
manufactured by Steffan Mfg. Corp. with a Heliarc torch made by Linde Air Products Co 
Four dials control the automatic operation of the machine. One dial is set to the OD 
of the pipe being cut; a second dial is set to the OD of the mating pipe; a third dial 
controls the angle of intersection of the two pipes; and a fourth dial controls the distance 
of offset when one pipe is off-center of the other pipe, requiring a deeper cut on one side. 
Pipes up to 10 inches in diameter can be cut by the machine, and there is no limit to the 


Cc 5 
\S 
Ph 


FEATURING... 


© Quality engineered and produced 
® Solid inserts 

© Swage staking of 3-piece rod end 
© Wide range of metals for races 


BTS SBG 
Series Series 


TR-N TRE 
TR Series TRE Series 


Forged One-Piece 
Contro! Link 


WRITE FOR BULLETIN 257 


HG0G000 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS- ADAMSON MFG. CO 


22 RIDGEWAY AVE. + AURORA, ILL. 
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number of configurations possible. 


on the Great Lakes. During the 
short span of time, 112 hopper cars 
of coal were dumped and loaded 
into the holds of the vessel. Of this 
total, 92 cars were handled during 
the first hour of operation. Al- 
though the fast time set a record 
of 4435 tons an hour, it is still be- 
low the rated capacity of the equip- 
ment and will probably be broken 
in the near future. 


SPOTLIGHTING PEOPLE 


Jacob J. Jaeger elected president of 
Pratt & Whitney Co. Inc. 

Walter E. Sargent appointed super- 
visor of production engineering at 
Stromberg-Carlson—San Diego. . . . 
R. J. McIntosh named plant man- 
ager of the structural steel manu- 
facturing division at R. C. Mahon 
Co. . .. Edward L. Holbrook named 
head of the Eastern Div., Modernair 
Corp. . . . James A. Neff appointed 
vice president and general manager 
of Mechanical Air Controls Inc. . . . 
E. B. Fitzgerald named vice presi- 
dent in charge of engineering at 
Cutler-Hammer Inc. . . . Robert B. 
Shulters appointed director of en- 


gineering at the Aurora, IIl., works 
of Thor Power Tool Co. . . . Charles 
J. Lawson Jr. named director of 
manufacturing services for Inter- 
national Business Machines Corp. 
... John D. Weber elected vice 
president of Swartwout Co. and 
manager of the Autronic Control 
Div. . . . Adolph Vicek Jr. appoint- 
ed director of manufacturing for 
the Baltimore Div., Martin Co... . 
Joseph J. Roman appointed gen- 
eral quality control manager for all 
products and processes of Allen B. 
Du Mont Laboratories Inc. 
Matthew Cordova named 
manager for Tempo Instrument 
Inc. . . . H. E. Temple appointed 
director of engineering for the Food 
Machinery Div., Baker Perkins Inc. 
. . . Robert R. Allen named director 
of engineering, research, and devel- 
opment of Hewitt-Robins Inc. 

Harold C. Hanson appointed assist- 
ant chief engineer of Magnetic Con- 
trols Co. . . . John S. Hall named 
manager of manufacturing for the 
Gabriel Electronics Div., Gabriel 
Co. . . . Howard Mann appointed 
production manager, and Irwin 
Rubin named chief manufacturing 
engineer for a new semiconductor 


works 


AutomaTion—August 1959 





1 billion to 1 
reliability in 
performance! 


z 
= = 
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11 CHANNELS 
Micro-Path’s magnetic tape 
accommodates 11 individual 
tracks, allowing for many 
prime and auxiliary functions 


MICRO-PATH is the first low-cost automation system, 
recording programs directly without use of expensive 
computers or highly trained techni- 

cians. It utilizes magnetic tape and 

is capable of producing motion in 

any of 3 axes, individually or simul- 

taneously. 


To convert magnetic tape recordings to motion Micro- 
Path utilizes a special motor known as a PULSERVO. 
Unique in design, the PULSERVO responds to individual 
electrical pulses, the armature rotating 5° for each pulse 
command. A continual series of 

pulses thus creates continuous rota- SCREW 
tion, the PULSERVO keeping in 

step exactly and reversing accord- 

ing to the signal received. The 
PULSERVO can be attached as a 
packaged unit to a screw, rack or 

shaft to automate various types of 
equipment, from machine tools to 
industrial controls. This flexibility 
accommodates installation on exist- 

ing equipment as well as easy incor- 
poration in new designs. 


a 


With millions of pulses magnetically stored on each tape 
the question arises, how dependable is the MICRO-PATH 
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system? During recording, motion commands for each 
axis are duplicated in two separate channels. Playback 
generates two identical electrical programs in exact uni- 
son. These are fed simultaneously to the PULSERVO. 
Loss even of a single pulse in one channel is remote, but 
should it occur, an identical pulse is supplied by the 
opposite track. Dual track recording in MICRO-PATH 
thus insures an electrical reliability of 1 billion to 1 at the 
recording head...equivalent in machine tool operation 
to .001” in 15 miles of table travel! Loss of program from 
external causes such as dust, scratches, wear or other 
similar defects is thus virtually nil! A closed loop Pulservo 
system thereafter faithfully follows commands and stays 
on program. 


Our engineers will be glad to tell you how MICRO-PATH 
can automate your machines or equipment 

For the complete MICRO-PATH STORY 

ask for brochure on your company letterhead! 


Wma 


MICRO-PATH INC. 


A Subsidiary of Topp Industries Inc. 
4949 West 104th Street + Inglewood 2, California 
Phone: SPring 6-0450 
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Typical Control Functions 
solved by AIR CIRCUITRY 


@ The H-5 RELAYAIR Valve, one of many 
Westinghouse Air Circuitry Components, is 
a pilot operated, directional control valve. It 
may be normally open or normally closed, 
depending upon port connections. 

Various spring settings provide operating 
pressures from 3 to 150 psi. An easily re- 
movable pipe bracket permits removal of 
valve without disturbing pipe connections. 


Envelope size: 7%” x 7%” x 4%” 
Maximum supply pressure 200 psi. 


Typical Applications—In addition to the illustrated 
functions, this highly versatile valve has been 
and can be used in all conceivable types of air 
circuits, Some of these are as follows: cycling 
operations, safety interlocks, low pressure 
alarm signals, emergency cut-off of power, 
emergency brake applications, remote con- 
trol station relays, sequence control timing, 
and many many others. 

If you have a control problem, let us know 
about it. It can probably be solved with Air 
Circuitry. For more information, ask for 
Catalog A5-81.01. 


What is air circuitry? 

This is the Westinghouse term for application 
of pneumatic control systems to industrial 
production operations. Safe, economical, 
precise Air Circuitry is now being used to 
solve the most rigorous and complex control 
problems in industry. Westinghouse Air 
Brake has pioneered the application and de- 
velopment of air control for more than 80 
years. Today our engineers can design an air 
circuit which will help you boost production 
and cut costs in your plant or shop. 


ye--------5 


L “¢° 
® SPRING TO SUIT 

1. RELAY—To increase flow or 
pressure in an air circuit. An air 
signal directed to line “A” overcomes 
a spring opposed diaphragm to con- 
nect line “B” to line “C.” Various 
spring values determine operating 
pressure. 


"eS ee 


Te SPRING TO. 
2. TIME DELAY—To provide auto- 
matic power unloading. Air signal 
pressure in line “A” flows through the 
device to line “C” to perform specified 
operation. A check valve with choke 
and a volume provides a time delay 
by requiring a predetermined pres- 
sure be built up before line “C” is 
vented to atmosphere. 


SUIT 


“- € > 


Ua SPRING TO SUIT 

3. LOCK-UP—To provide a hold-in 
feature. Air signal in line “A” con- 
nects line “B” to line “C.” Air from 
line “C,” through a shuttle valve, 
holds this connection when signal air 
is vented. 


“8 


4, CRISSCROSS INTERLOCK — 
To prevent energizing one line be- 
fore another is vented. With lines “A” 
and “B” energized with air pressure, 
line “D” is vented to atmosphere. 
Line “D” cannot be energized until 
line “B” is vented. The converse is 
true when lines “C” and “D” are 
energized. 
- 
m. 


be 


) 


“a SPRING TO SUIT 
5.SEQUENCE INTERLOCK—To 
insure one function is performed be- 
fore another is initiated. Line “A” 
must be energized to a predetermined 
pressure before line “B” can pass air 
to the next function. 


“8° 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor 


WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING 6, PENNSYLVANIA 
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plant now under construction in El 
Monte, Calif., for Hoffman Elec- 
tronics Corp. . . . Walter Hasenzahl 
appointed director of manufactur- 
ing engineering of the Crosley Div., 
Avco Corp. . . . Robert S. Handley 
named manufacturing manager of 
three plants of Continental-Dia- 
mond Fibre Corp., subsidiary of the 
Budd Co. . . . Samuel B. Sherwin 
appointed manager, and Wladimir 
Reichel named engineering man- 
ager of Ketay Dept., Norden Div., 
United Aircraft Corp. . Frank 
Curthbertson appointed director of 
production engineering, Howard 
Fish named manufacturing man- 
ager, Charles Rose appointed man- 
ager of production control, and 
Lawrence Bossman named works 
engineer at the AC Spark Plug Div., 
General Motors Corp. . . . Irwin W. 
Killian elected president and chief 
executive officer of Pines Engineer- 
ing Co. Inc. . . . James R. Lawler 
Jr. of Lawler Automatic Controls 
Inc. elected president of the Fluid 
Controls Institute Inc. . . . James 
E. Kennedy named production man- 
ager at Rubbermaid Inc. . . . George 


GELATION timer available from Arthur S 
LaPine and Co. is used for determining 
the gelation or pot-life time of synthetic 
adhesives, silica sols, drying oils, plastics, 
and other liquids that gelinate. A 
weighted disc immersed in the liquid is 
subjected to a simple harmonic vertical 
motion, with a periodic time of one 
minute, by an electric motor. A _ link 
connecting the disc shaft and the motor 
is under tension during both up and 
down strokes of the disc until the liquid 
gelinates sufficiently to support the disc 
Link is then subjected to compression 
which causes a contact in the link to 
close, actuating a relay, causing the 
motor to stop and a neon light to illu 
minate 
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Tape-Controlled Cam 


Designed to Save Time! 


e Drastically cut lead time, eliminate tooling costs, 
reduce machining time of cams for aircraft or missile 
fuel systems, small turbine blades and other complex 
prototypes and production parts. 


@ Precision-built especially for use with high perform- 
ance pulse data inputs. 


e Rugged construction with anti-friction table and 
cross-slide bearings, and servo-actuated hydraulic 
drive motors. 


e Lateral movement of work head, transverse cross- 
slide and 360° work indexing are fully tape-controlled. 


e@ Simple control and automatic functions eliminate 
human error. 


ONE STEP INTO THE FUTURE ELIMINATES 
THESE COSTLY STEPS OF THE PAST 


“INSPECTION MODEL SHOP 
Numeri-Trol slashes lead time from 
months to days, cuts changeover time 
from weeks to hours; here's how: 


Typical fuel control cam production proc- 
ess is simplified to (1) preparation of 
machine control tape directly from engine 
designer's performance curve, and (2) insert- 
ing the tape into Numeri-Trol’s control 
cabinet for fully automatic production! 


Milling Machines by Ex-Cell-O 


@ No need for blueprints or models. Numeri-Trol per- 
mits maximum security for advanced projects. 


Have a tough part that's costly to produce? Write 
direct or ask your Ex-Cell-O Representative how 
Numeri-Trol Cam Milling Machines and Precision Pro- 
filing Machines can save you time and money. 


EX: CELLO 


CORPORATION 
DETROIT 32, MICHIGAN 


Wachinery 
Diadision 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND 
BORING SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE ACTUATORS « THREAD AND GROOVE GAGES + GRANITE SURFACE 
PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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NEWS ABOUT SCALES 


How did this team 
solve an age-old 


weighing problem ? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 


Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 


BATCHING AND CHECKWEIGHING 


+ 


THAYER SCALE CORP. 


5 THAYER PARK, 


PEMBROKE, MASS. 
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Exit Slots inlet 


RESIDUAL chlorine analyzer featuring a 
unique self-cleaning electrode assembly 
is being manufactured and marketed by 
Fischer & Porter Co. under exclusive 
license agreement with Chlorator, 
G.m.b.H., a German firm. As shown in 
the diagrom, the unit uses electrodes 
of dissimilor metals to generate a cur- 
rent in proportion to the amount of 
free or total residual chloride in the 
solution. Retained in the electrode 
chamber permanently are a number of 
small glass balls which circulate across 
the surfaces of the electrodes, keeping 
them clean. Thus, clean electrodes are 
maintained at all times, assuring ac- 
curate chlorine content readings. 


Russell appointed chief engineer of 
Amchem Products Inc. . . . Walter 
E. Carpenter named chief engi- 
neer of the Hudson Lamp Co. 


SPOTLIGHTING PLANTS 


National Semiconductor Corp. is 
the name of a new company which 
will develop and manufacture semi- 
conductor devices. Products of the 
new company will include silicon 
transistors, silicon diodes, and sili- 
con rectifiers. . . . Norton Co. has 
purchased the inventories, machin- 
ery and equipment, drawings, de- 
signs, and certain other assets of 
Gould & Eberhardt Inc., manufac- 
turer of shapers and gear hobbing 
machines. . . . International Busi- 
ness Machines Corp. has opened a 
new 72,000 sq ft manufacturing 
plant at Essex Junction, Vt., for the 
manufacture of relays for data proc- 
essing equipment. . . . Monitor Sys- 
tems Inc. is the name of a new sub- 
sidiary of Epsco Inc., manufacturer 
of electronic data processing and 
telemetry equipment. The new 
company will be located in Phila- 
delphia and will engineer and pro- 
duce high speed monitor and auto- 
matic checkout systems. . . . Singer 
Mfg. Co. has created a Special Prod- 
ucts Div. which will include the 
Diehl Mfg. Co.; Haller, Raymond 
and Brown Inc., and Singer’s Mili- 
tary Products Div. . . . American 
Machine & Foundry Co. has made 
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Illustrated—Logan Super-Matic Cylinder 
Meets J.1.C. Standards 


the ultimate in hydraulic cylinder design 


oree Ce fF CEECME § Ef aeme enessees + 
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FREE seno For THE “LOGAN CALCULATOR" 


MEMBER: Nati. Mach. Tool Builders’ 
Assn.; Natl. Fluid Power Assn. 
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LOGANSPORT MACHINE CO., INC. 
848 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
C) 100-1 AiR CYLINDERS C) 200-1 HYD. POWER UNITS 
() 100-2 MILL-TYPE AIR CYLS. ( 200-2 ROTOCAST HYD. 


CO 100-3 AIR-DRAULIC CYLS. 


CYLINDERS 


C) 100-4 AIR VALVES ([) 200-3 750 SERIES HYD. 


] 100-5 LOGANSQUARE 


CYLINDERS 


CYLINDERS (0 200-4 and 200-7 HYD. VALVES 
(} 100-5-1 ULTRAMATION () 200-6 SUPER-MATIC CYLS. 
CYLINDERS () 300-1 CHUCKS 


[) 300-2 PRESSES 
FACTS OF LIFE 


TO: 
NAME__ 
COMPANY 
ADDRESS 
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Wo CURVING 
ATTACHMENTS 
YODER 


COLD ROLL-FORMING 
EQUIPMENT 


for profitable mass production 


High speed, YODER Cold Roll-Forming 
machines are the most economical method 
for mass producing structural or orna- 
mental shapes. One machine with one 
operator can form up to 40,000 feet of 
shapes per day. Even on a part-time basis, 
a YODER Cold Roll-Forming machine 
can prove to be a profitable investment. 


YODER flexibility works for you too, 
curving, coiling, ring forming, multiple 
roll-forming and embossing—on a wide 
variety of metals—can be incorporated 
into your production line. Practical, 
YODER-engineered design minimizes 
maintenance and downtime... assures 
uniformity, accuracy and reliability of 
your end product. 


In addition to Roll-Forming machinery, 
YODER also makes a full line of Rotary 
Slitting equipment, Pipe and Tube mills. 
Send for the fully descriptive Cold 
Roll-Forming Book. 


THE YODER COMPANY 


5526 Walworth Ave. « Cleveland 2, Ohio 


Bet 


Onis tee 
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es 


_ |< MACHINES 


HUME 


CITED rormin 


SETH Lats 
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CONTOUR GRIP holding fixture developed by the Die Supply Div., 


E. W. Bliss Co., uses 


a set of movable fingers which mold around the part being held, no matter what its shape 
When the jaws release the workpiece, the fingers remain in the same relative position as 
they were when gripping the part, making it quick and easy to drop the next part into 


position and tighten up 


lf a part of different shape is to be processed, the operator 


presses levers on each side of the jaws which move the fingers back to a parallel position. 
When the jaws are closed, the fingers will form a matrix around the new piece. The 


gripping fixture can be actuated hydraulically, 


pneumatically, or through solenoid valves, 


and can be synchronized with the operation of the machine tool 


its subsidiary, Potter & Brumfield 
Inc., a division and has changed its 
name to Potter & Brumfield Div. 
Moog Servocontrols Inc. has 
created a new Industrial Div. which 
will handle all non-military prod- 
uct lines. The new division will 
market electrohydraulic systems, 
servovalves, and will offer controls 
and systems engineering service. 
. Warner & Swasey Co. has an- 
nounced plans for the construction 
of a new Research Center in Solon, 
Ohio. The 40,000 sq ft building is ex- 
pected to be completed by the end 
of this year. . . . Computer Sciences 
Corp. is the name of a new com- 
pany which will serve both computer 
users and manufacturers in the spe- 
cialized field of automatic program- 
ming of electronic data processing 
systems. A principal specialty of 
the new company will be the de- 
velopment of compiler systems 
which are used in preparing in- 
structions for computers. 


MEETINGS AND EVENTS 


Aug. 10-13— 

Society of Automotive Engineers. 
National west coast meeting to be 
held at Hotel Georgia, Vancouver, 
B. C. Additional information is 
available from John A. C. Warner, 


SAE headquarters, 485 Lexington 
Ave., New York 17, N. Y. 


Aug. 19-22— 

American Institute of Electrical 
Engineers. Summer general meeting 
to be held in Sacramento, Calif. 
For further information, contact 
N. S. Hibshman, AIEE headquar- 
ters, 33 W. 39th St., New York 18, 
N. Y. 


Sepi. 1-3— 

Association for Computing Ma- 
chinery. Fourteenth national con- 
ference to be held at Massachusetts 
Institute of Technology, Cambridge, 
Mass. Additional information is 
available from Dr. Frank M. Ver- 
zuh, Computation Center, MIT, 
Cambridge, Mass. 


Sept. 13-17— 

Pressed Metal Institute. Annual 
meeting to be held at the Stanley 
Hotel, Estes Park, Colo. Additional 
information is available from Har- 
old A. Daschner, PMI headquarters, 
3673 Lee Rd., Cleveland 20, Ohio. 


Sept. 15-17— 

Ohio State University. Short 
course on Advanced Principles of 
Flow Measurement sponsored by the 
Flow Measurement Research Group, 
Mechanical Engineering Dept. Meet- 
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MAGNETS 


PLUS 


AUTOMATION 


EQUALS 


UG a 


New word from 


New efficiency 
ps, for industry 


MAGNA RAILS. Lifetime powered, non electric 
magnetic elements that convert ordinary belt con- 
veyors to magnetic conveyor elevators. Will con- 
vey ferrous items up inclines as steep as 90° — 
quickly, safely, with positive hold. Easily installed 
under existing lines, or incorporated into new 
equipment. Increases production. Reduces man- 
power needs. Saves valuable factory floor space. 


VERSATILE MAGNA RAILS ARE AVAILABLE IN MANY 
MAGNETIC STRENGTHS IN VARIOUS BOLT-TOGETHER 
LENGTHS AND IN STRAIGHT AND CURVED SECTIONS, 
ASSURING YOU PROPER UNITS FOR SOLVING YOUR 
HANDLING PROBLEMS REGARDLESS OF SIZE OF PARTS. 


We work closely with de- 
sign engineers, OEMs, etc. 
Contact us any time. 


FREE! Comprehensive “Belt 
Conveyor” portfolio. Com- 
plete info on magnetic com- 
ponents, applications, test 
data, installation photos, 
etc. Write today to Eriez 
Manufacturing Co., 119V A, 
Magnet Dr., Erie, Pa. 


Circle 675 on Page 19 


ing will be held at Ohio State 
University, Columbus, Ohio. Addi- 
tional information is available from 
Charies F. Sepsy, Mechanical En- 
gineering Dept., Ohio State Uni- 
versity, 206 W. 18th Ave., Colum- 
bus 10, Ohio. 


Sept. 17-18— 

American Society of Mechanical 
Engineers. Engineering manage- 
ment conference to be held at the 
Statler-Hilton Hotel, Los Angeles, 
Calif. Additional information is 
available from ASME headquarters, 
29 W. 39th St., New York 18, N. Y. 


Sept. 21-22— 

Standards Engineering Society. 
Eighth annual meeting to be held 
at the Somerset Hotel, Boston, Mass. 
For further information, contact 
Charles T. Ajamian, P. O. Box 538, 
Wayland, Mass. 


Sept. 21-23— 

Business Forms Institute. Fall 
Outing Meeting to be held at Sky- 
top Lodge, Skytop, Pa. Additional 
information is available from BFI 
headquarters, 20 Church St., Green- 
wich, Conn. 

Note: In the July 1959 issue, this meet- 
ing was erroneously listed as being held 
on Sept. 16-17 at the Greenbrier Hotel, 
White Sulphur Springs, W. Va. 


Sept. 21-25— 

Instrument Society of America. 
14th annual Instrument-Automa- 
tion Conference to be held at the 
International Amphitheatre, Chica- 
go. Additional information is avail- 
able from ISA headquarters, 313 
Sixth Ave., Pittsburgh 22, Pa. 


AUTOMATION 


“Keeps putting the cart before the 
horse!” 





MAGNETS 


PLUS 


PURO ate 


EQUALS 


Cee 


New word from 


efficiency 
for 
industry 


MAGNA ROLLS. Permanently powered, non elec- 
tric automation units for use in magnetic convey- 
ing systems. Hold, control, elevate, change direc- 
tion flow of ferrous materials — from small parts 
to large sheets. Can be used as head pulleys or in 
systems not utilizing belts. For faster, shorter, 
safer conveyor lines that move at peak speeds for 


| peak production! 


MAGNETIC STRENGTH IS GUARANTEED INDEFINITELY 
* WON ELECTRIC; NO WIRES, ATTACHMENTS, FUSES 
* NO MAINTENANCE + EASILY INSTALLED ON NEW OR 
EXISTING EQUIPMENT - LOW INITIAL COST; NO 
OPERATING COSTS - VARIOUS DIAMETER WIDTHS, 
STRENGTHS, CONTOURS, ETC., TO MEET SPECIFIC 
NEEDS. . 

a Need assistance? Contact 
us; we work closely with 
design engineers, OEMS, 
etc., on models and pilot 
set ups. 


FREE! Send for big 56-page 
“Magnetic Ideas for Auto- 
mation” booklet. Packed 
with idea-sparking sketches 
for proved-in-use installa- 
tions, etc 


Eriez Mfg. Co, 119VB Magnet Dr., Erie, Pa. 


RIEZ 
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GEAR-O-MATION 
Division of Michigan Tool Company 
7171 E. McNichols Rd., Detroit 12, Mich. 


Yes! | want to see the time- and money- 
saving ideas in your new “Idea File.” 
Have your field engineer show it to 
me soon! 


wan ee 








| City 
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Why Waste Floor Space? 


Often a Gear-O-Mation ‘overhead’ de- 
mand storage unit can provide all the 
in-process storage and ieeaad feeding 
you need. Can be used between widely 
separated operations. Tracks of unit 
are self-cleaning to avoid maintenance 
up under the ceiling. 


Want to see Gear-O-Mation’s “‘Idea 
File’’? Every Gear-O-Mation field 
engineer has one. Drop us a line and 
we'll tell the one handiest to your 
company. 


Two Cost Less Than One 
Simple twin air cylinders, working 
alternately can release parts for de- 
mand feed at a lower cost, frequently, 
than a single cylinder with a rocker 


arm. The arrangement is also more 
positive and can give faster ‘in’ and 
slower ‘out’ movement to prevent parts 
jamming or accidental escape. 


The Old Town Pump 
Many practical automation ideas come 
from old principles. Example: Use of 
the old town water pump to elevate 
parts on demand. Instead of bringing 
up water, a cage instead of a plunger 
brings up a part. The cage opens the 
gates. Elevation is by asimple piston rod. 


When it comes to actuating devices 
—electrical, mechanical, hydraulic 
or pneumatic—it is Gear-O-Mation’s 
policy to use only proven equipment, 
thus lessening chances of service 
interruptions and making sure reli- 
ability is not sacrificed. 


“Freeway” Interchange for Parts 


If you have the need to switch parts on 
demand from, say, either of TWO ‘in- 


bound’ to either of two ‘outbound’ 
tracks, Gear-O-Mation has a simple 
way of doing it with air operated gate. 
Particularly useful where you are feed- 
ing two machines from two others. 
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Flip-Flop Press Feeder 


An oscillating arm with built-in hy- 
draulic clamp can pick up a part from 
the loading chute, load it into a press, 
reverse it, remove it and place it on the 
unloading chute or conveyor. 


A basic principle at Gear-O-Mation 
is to look always for the simplest 
answer to any problem of handling 
of parts in process. Usually they find 
it, too. Nine times out of ten, the 
simplest way is usually the most 
practical. 


2-Strand Chain Does Whole Job 


Rotating continuously in a vertical 
plane, a 2-strand chain with A, B and 
C pockets receives parts, feeds them 
into machine ‘A’ for operation ‘A’, 
takes them back, feeds them into 
machine ‘B’, gets them back again, 
feeds them into machine ‘C’. Exit 
chutes into machines serve as loading 
magazines. 


Automating for Worker Safety 


Positioning of small parts in relation 
to large ones in welding or riveting 
machines sometimes presents a safety 
hazard to hands. A simple solution is 
a positioning arm with a formed end 
which swings into place by simple cam 
action after the large part is inserted. 
The small piece is then pushed into 
position by the machine and the posi- 
tioning arm retracts, leaving the part 
in place. 


SEE THIS “IDEA FILE” 


Every Gear-O-Mation field engineer 
now carries with him a; **‘Automation 
Idea File.’ It contains sketches and 
details of practical answers to many 
parts handling problems—orienting, 


feeding, positioning, conveying, dis- 
tributing, etc. These ideas will suggest 
variations to suit your exact needs. 
Have a Gear-O-Mation field engineer 
go through the ‘Idea File’? with you 
soon! Use the handy coupon at left. 


GEAR-Q-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD. «© DETROIT 12, MICH. 
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western trends 


VISUAL food packaging by automatic machines is an example of improve- 


ments being made in food processing industry. 


Illustrated equipment de- 


veloped by Auto-Vac Co., Div. of National Tool Co., pressure forms biaxial- 


ly oriented sheet styrene into containers. 


Accessory indexing equipment 


automatically transfers items to and from a mold; the forming cycle—in- 
cluding heating, heater dwell, forming, cooling, and air blow-off opera- 


tions—can be controlled through five automatic timers. 


The nontoxic pack- 


ages protect products from moisture absorption under refrigeration and 
extend shelf life tremendously (shelf life of tomatoes is 3 to 4 times longer 
than when packaged in cardboard or papier-mache). 


Packaging Highlights 


IN the food processing industry 
automation is continuing to gain 
ground, especially on the Pacific 
Coast. As labor costs rise, and the 
demand for prepared foods grows, 
more plants are turning to auto- 
matic equipment to process and pack 
the food products. The requirements 
for sanitation and consistent quality 
have dictated the large scale use of 
automatic equipment. A _ leading 
food packer has recently stated that 
his plant “could go completely au- 
tomatic.” A major problem still ex- 
isting in such a changeover, how- 
ever, is the consideration that must 
be given to decision making in the 
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processing cycle. It is still necessary 
for human operators to make the 
vital decisions in food processing and 
packing. 


Liquid Filling 

Beverage bottling plants have long 
been automated to some extent. It 
seems long ago that a major cola 
producer garnered public attention 
with an antiseptic white plant fea- 
turing an automatic bottling ma- 
chine in operation before a large 
window. The machine in the win- 
dow concept is gone, but behind 
the scenes, beverage bottlers are 
still automating. 


BY PATT PATTERSON 
Los Angeles, Calif. 


A number of bottlers in the West 
are turning to cans for their soft 
drinks. The latest is club soda 
packaged in cans. A large soft drink 
bottler who has recently innovated 
this method on the Pacific Coast 
uses an automatic line to package 
the popular drink mix. As custo- 
mers accept the new package, oth- 
er drink mixes may be marketed in 
cans rather than bottles. 

In a typical filling line, a 50-spout 
rotary filler injects the soft drink 
into a sterile can. It then travels 
by conveyor, held firmly enough 
that not a drop sloshes over, to an 
8-spindle can sealer. 

Another conveyor splits the run, 
sending half of the sealed cans to a 
6-pack packing machine, and the 
other half to a carton packer, both 
as completely automatic as the filler 
and sealer. Only one or two op- 
erators are required for an entire 
line which can turn out up to 1200 
cans of soft drink per minute. 


In the bottling of wines, auto- 
matic processes are also gaining 
favor. At the Charles Krug winery 
in St. Helena, Calif., bottles of select 
wines are filled, conveyed to a sec- 
ond filler which automatically tops 
off each bottle with the proper 
amount of wine, and then processed 
through a labeler and capper. After 
capping, the bottles go to an auto- 
matic case loader and sealer. On 
a line where half gallon jugs are 
filled, labeled, and capped, as high 
a rate as 60 bottles (30 gallons) per 
minute are turned out. 


New Material 


A large number of machines have 
been perfected on the West Coast 
to take advantage of the ready made 
market. The John T. Raisin Corp. 
of San Francisco has recently an 
nounced the development of an au 
tomatic machine which forms boxes 
for food packaging from precut 
blanks without the use of glue or 
special locking tabs. 

The secret is a special coated 
cardboard. The coating may be 
one of the vinyl films, or a foil 
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DECISION MAKER 


for simplified monitoring, 


controlling, high-precision switching 


Normal/abnormal . . . high/low . . . go/no-go: these are 
important decisions being made by A.P.I. Very High Sensitivity 
Measuring Relays. 

Direct from sensory elements or circuits, the A.P.I. measuring 
relay makes a decisive “yes or no” decision on the basis of very 
close-tolerance voltage or current changes. In typical, critical 
applications, this measuring relay is saying “yes or no” on a change 
of +1 microamp; or in a 400- to 500-volt circuit, on a variation 
of only a few percent. 

Moreover, the relay is capable of actuating on very tiny cur- 
rents: for example, total inputs as small as 0.2 microampere or 
0.1 DC millivolt. It does so without signal amplification, amplifier 
costs or the signal distortion problems that often go along. 

Performance stability is inherent; reliability is exceptional due 
to the A.P.I. locking-coil design. On “make”, contact is firm with 
substantial contact pressure; contact resistance is low. On “break”, 
separation is clean and quick without contact teasing. 

10,000,000 perfect operations is not an all-time record; it’s a 
reasonable expectation of service life. 


Widely used for precision switching in computer, control and 
alarm circuits, VHS measuring relays are practically unlimited in 
scope of application. 


For more information, send for Bulletin 104-D. 


ASSEMBLY PRODUCTS, INC. 


Chesterland 27, Ohio 
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The blanks are automatically fed 
into the machine, which forms the 
box into shape and applies heat to 
the corners. The heat seals the box 
into a smooth and leakproof pack- 
age, suitable for food which is wet, 
powdered, or to be baked. It is 
also suitable for food which must be 
frozen. The boxes may be from 
3x 3x % to 12 x 12 x 4 inches in 
size. It requires only 10 minutes to 
make a change of size in the ma- 
chine. 


Packaging to Order 


Another critical field for pack- 
aging is the drug industry. Here 
again sanitation and quality con- 
trol are essential. And again, auto- 
matic equipment for processing, 
packaging, and handling has been 
developed to meet the need. 

A major innovation has been the 
development of the packaging serv- 
ice. This is an interesting concept, 
particularly well developed in the 
West, where drug manufacturers 
tend to be smaller. 

The packaging service receives 
drugs from the manufacturer and 
handles the complete filling, sealing, 
labeling, boxing, and packing op- 
eration. The rise of these compa- 
nies has removed the necessity for 
the small manufacturer to invest a 
large amount in capital equipment 
for properly packaging his output. 

The packaging company main- 
tains the same high standard of 
sanitation and exact controls found 
in the drug company itself. The 
Packaging Corp. of America, a typ- 
ical packaging company, has over 
100,000 square feet of floor space 
devoted to drug packaging. There 
are seven automatic lines for filling 
liquids, tablets, tubed products, and 
powdered materials. Two semiauto- 
matic lines take care of multipacks, 
short runs, and special runs where 
hand filling is necessary. 

Techno-Economics Services, Inc., 
Los Altos, Calif., have started mar- 
keting a powdered detergent which 
is packaged in a polyvinyl alcohol 
film. The film dissolves in hot 
water, freeing the detergent to per- 
form its washing action. The PVA 
packages are formed in an auto- 
matic machine which makes the pil- 
low-type pouches at a rate of more 
than 120 per minute. The machine 
then fills and seals the pouch. Pack- 
aging is performed by the William 
Steven Co. of Los Angeles. 
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NOW .. 567 STANDARD SIZES OF 


BOSTON 20 P.A. GEARS 
FROM STOCK 


SPUR Steel and iron 20 to4P. 
Fine Pitch Brass 64, 48, 32, and 24 P. 


MITER Cast Iron 8 to 2% P. Steel 48 to 4 P. 
Fine Pitch Brass 48, 32, and 24 P. 


BEVEL Steel and Iron 20 to 3 P. 
Fine Pitch Brass 48, 32, and 24 P. 


For complete listings 


see the BOSTON GEAR 
CATALOG No. 57 
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Both meet the job specifications — but 


one of these gear sets costs you 23% less 


Every engineer knows the quiet-running efficiency and high strength 
of the 20° Pressure Angle tooth form. For most installations, the 20° 
P. A. Gear that meets specifications saves an average of 20% in 
space, weight, and cost over the comparable 14142° P. A. Gear required. 


Now, the types and sizes of 20° P. A. Gears you need to make these 
big savings in your assemblies are available, anywhere in industrial 
U.S.A. and Canada, FROM STOCK at over 100 conveniently located 
BOSTON GEAR Distributors. 


Your local Distributor’s factory-trained gear specialist is at your 
service. Get details. Start making the savings you've been missing. 
Boston Gear Works, 95 Hayward St., Quincy, Mass. 


Advt. copyright by Boston Gear Works 


CALL YOUR NEARBY 
sera anfay 
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PRECISION BORING OF 42’ LENGTH 
CAM AND CRANKSHAFT HOLES 


=" 


SNYDERIZING Meets the Demand for 
Quality Parts for the Soaring Sixties 


This 12-cylinder block is for heavy duty truck 
and marine engines aimed at taking a bigger 
bite of this booming market. Our Snyder special 
7-station machire is helping this manufacturer 
SNYDERIZE for the Soaring Sixties by pro- 
viding boring tolerances which make his product 
outstanding. ; eo f 

. P Standard Features of Snyder Machines 

In regular production at a rate of 31 pieces per on ; 5 

hour, main and camshaft bearing holes are rough ea - — epteget wih hardened end gresed steel woys. 
and semi-finish bored simultaneously with all » Belding block principle throughout. 

s 2 ; ; . Automatic lubrication . 
diameters held to manufacturers’ specifications 
. a . Walking beam transfer bar. 

for alignment, roundness and concentricity. 1 
* The distributor hole is also semi-finish bored in ; z > ay Goagunt, cr 

this machine to establish proper location to » Goctricel interlocks ond fell depth circelt threughost. 

. Panels equipped with SNYDER CIRCUIT SLEUTH. 
cam and crank bores. 


Advanced engineering, both in product and pro- 
duction machines, is the best possible preparation Ad Y D i: be 
for the competition of the next decade. We'll be 


happy to show you, too, how to SNYDERIZE Cc oO R Pp oO R A T j oO N 


for the Soaring Sixties to gain more efficient 

parts handling, gaging, assembly and machining. (Formerly Snyder Tool & Engineering Company) 
Write or phone for new brochure on machines 3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
for profit improvement. Phone: LO 7-0123 
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detroit dateline 


Wean Flying Press is turning out transmission vanes at Chevrolet's Cleveland 


stamping plant. 


The vanes, 334 inches long by 15/ inches wide, are blanked 
out of 0.042 inch steel strip and formed through a seven-stage die. 


Previously 


produced by two conventional presses, each operating at 154 strokes per minute, 
the combined production is more than equaled by this single Flying Press operat- 


ing at 350 strokes per minute. 


A mechanism receives the vanes from the press 


and nest-stacks them for maximum ease of handling. 


Co-op Engineering 


ALTHOUGH the critics of Detroit 
engineering have been known to be 
vocal on almost every part of the 
product the authorized dealer has 
for sale, it is rare indeed that the 
automakers take a back seat to any- 
one when it comes to manufactur- 
ing techniques. 

Admittedly the manufacturing 
engineers have an advantage over 
the product engineers in this regard, 
because the results of the process 
planning efforts are not ordinarily 
available for evaluation by the man 
on the street, whereas there is al- 
ways open season for pot-shooting 
at “the dolt that designed this 
bucket of bolts.” 


Important Job 

One reason why Detroit’s manu- 
facturing techniques are above par 
for some other industrial shops is 
that the auto industry has long rec- 
ognized the critical importance of 
having top-notch process men es- 
tablish the production sequences and 
specify the equipment. 

Perhaps a clue to the relative in- 
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vulnerability of the manufacturing 
engineer is that he doesn’t have to 
go it alone. There are vast legions 
of equipment builders who provide 
manufacturing engineering To in- 
dustry as part of the job of hawk- 
ing their wares. 


Engineering Sources 

The amount of useful manufac- 
turing engineering know-how that 
can be obtained from an equipment 
builder depends to a great extent on 
the attitude that company’s man- 
agement has toward the building 
of special-purpose machines as op- 
posed to selling only standard cata- 
log equipment. 

The builder who is willing to 
make specials is likely to amass a 
wealth of talent at solving manu- 
facturing engineering problems, 
whereas the organization that 
frowns on this practice is likely to 
develop the attitude that they have 


something good for sale to anyone. 


who is smart enough to figure out 
how to use it. Where this attitude 
exists the customer is on his own 


By JAMES C. KEEBLER Managing Editor 


so far as manufacturing engineer- 
ing is concerned. 

Certainly the ranks of the ven- 
dors are not divided only into these 
two extreme camps. Most occupy 
a middle ground somewhere in be- 
tween. The pros and cons of the ex- 
treme positions make either stand 
hard to maintain. 

If the attempt is made to sell 
only standards, the builder has few 
debugging worries, but when in- 
dustry stops building new plants 
and expanding facilities the sales 
evaporate. If the builder designs 
special equipment to solve manu- 
facturing problems, there may al- 
ways be a large market potential, 


‘but this may be fraught with too 


many unexpected bugs that eat 
shirts. 

There is no doubt much to be 
said for the middle of the road po- 
sition. If a project can be blessed 
with a happy combination of manu- 
facturing engineering know-how 
from similar products contributed 
by the manufacturer’s process men; 
plus the know-how of equipment 
suppliers in a certain type of proc- 
ess, it has a better chance of suc- 
cess than if either attempt to tackle 
the job without the co-operation of 
the other. 

Generally the automakers are 
experienced enough in this co-op- 
erative approach that their innova- 
tions in manufacturing have a high 
rate of success, The automater must 
keep his eye out for new equip- 
ment developments that have a po- 
tential in his shop, because he rec- 
ognizes this as one of his com- 
pany’s avenues to achieving a com- 
petitive advantage. When these new 
developments are put to work, they 
perform best if both buyer and 
seller have put something into it 
that makes this job uniquely better 
than similar previous installations 


For Instance 

The Wean Flying Press represents 
a good example of this approach to 
manufacturing engineering. A ma- 
chine builder, Wean Equipment 
Corp. built its business on the sale 
of equipment for the processing of 
coiled metals. 

In September of 1954 their Albert 


4] 





J. Sarka (now director of research 
and development) came up with 
the invention of the Flying Press.* 
In the role of Wright Brothers of 
the Flying Press, Sarka not only 
supplied the practical concept of 
the machine, but also played a 
major part in getting the contrap- 
tion off the ground. 

To date more than 60 of these 
presses have been built, with about 
half of them going to the auto in- 
dustry. The name Flying Press is 
not meant to designate the equip- 
ment as airborne, but rather to get 
across the idea that various kinds 
of presswork (shear, pierce, blank, 
form, draw, and bend) can be ac- 
complished on the coil stock while 
it is on the fly through the press. 

Generally the stock is fed from 
an uncoiler through leveling rolls 
and a pinch type roll feeder that is 
synchronized with the press. The 
principle of action of the platens is 


*’Flying Press—Stamping on the Run,’’ 
AUTOMATION, Vol. 2, No. 8, p. 8, Aug. 1955, 
and ‘‘Automated Presswork,’’ AUTOMATION, 
Vol. 3, No. 12, p. 29, Dec. 1956. 


such that the dies come in contact 
with the stock while both are mov- 
ing from back to front of the press. 
No brake or clutch is required be- 
cause no part of the machine need 
be stopped and started as part of 
the operating cycle. 

This arrangement is not only a 
continuous-non-stop process, it is 
a fast one too. Speeds of 350 strokes 
a minute performing operations on 
stock moving through the press at 
feeds in excess of 1800 inches per 
minute are being accomplished. 

It is interesting to note the variety 
of Flying Press applications. Some 
use it primarily as a shear so that 
they can take advantage of material 
cost savings in buying coils and 
cutting them into sheets rather than 
buying sheets. In such cases Wean’s 
experience with other coil equip- 
ment comes in handy and they are 
able to take responsibility for the 
whole line from ready stand to 
stacker. 

Another application included tie- 
in with a stock butt-welder and 
looping arrangement so that new 


coils could follow old without stop- 
ping the press which was tied into 
a subsequent roll forming operation. 

By tackling different types of 
manufacturing problems, Wean en- 
gineers have put the Flying Press 
principle to work in various shapes 
and sizes. A notable version has 
three cranks on an A-shaped float- 
ing frame in an open-side model. 
This job powers the cranks with 
levers instead of gears. Miss-cutting, 
sheet feeding, and scrap chopping 
are all part of the Sarka repertoire. 


Automation Emphasis 

Each of these applications shows 
that this significant development, 
embodying all three phases of auto- 
mation emphasis (process, handling, 
and control) is not just a tooling 
improvement but an adaptable-in- 
tegrated production process. As the 
manufacturing engineers In indus- 
try pool their know-how with the 
manufacturing engineers To indus- 
try their combined talents surely 
bring forth new cost saving manu- 
facturing methods. 


In the Wean Flying Press a floating frame is mounted on cranks (or eccen- 
tric cams) which are linked (by gears or levers) such that they rotate in the 
same direction at the same speed. Thus all points on the floating frame 
describe a circle of identical size during each revolution of the cranks. Press 
platens are mounted in ways in the floating frame. The top platen is fixed- 
adjustable to accommodate different die heights, but during the press cycle 
has no motion relative to the floating frame. The bottom platen is free to 
slide up and down with respect to the ways of the floating frame, but is 
constrained in its movement with respect to the outside frame of the machine 
by vertical arms which allow the lower platen to describe an arc whose 
center is the lower pivot point of the arms. The point of tangency of the 
circle described by the top half of the die and the arc described by the 
lower half of the die corresponds to the bottom-dead-center position of a 
conventional press. The back-to-front portion of the arc motion of the lower 
platen is synchronized with coil stock feed to enable the dies to strike the 
stock on the fly. Generally crank speed is adjusted by rheostat control of 
de motor drive, and feed of stock is synchronized by dial control of a P.I.V. 
gear drive. Miss-cut is accomplished by air cylinders moving the lower pivot 
of the vertical arms out of alignment with the upper platen, thus preventing 
the dies from coming together during that cycle. This device is interlocked 
with a sensing arrangement that detects stock misfeed or hang up in the 
dies (resulting in what is known as ‘‘cobble’’ between feeder and press) and 
prevents damage by not hitting in this condition and subsequently shutting 
off the press. 


Cranks 


Floating 
frame 
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Installed view ef FAWICK CB Airflex Clutches, 
16 of which drive 40 spindles with a disen- 


poor e= sequence. Units con- 
te JC standards, require only routine 
inspection and preventive maintenance. 





Ps 
- a 
i 
ra < 
4 
. 
~~ f 
~ Pa 
” ca 
j 
"4 
J 
CROSS Chucking Transfer-matic, an outstanding 
example in machine too! automation. Each of 
Ue ee ee a eS Cea 
turn and bore differential cases at a rate of 
368 pieces per hour, with the work piece 


chucked and not released until all operatio 
Flee aC Se : 
5 days a week 


Fawick Clutches here... 
provide precision 


automation HERE! 


Mi Sixteen Fawicx CB Airflex Clutches provide the 
precision power-transmission link between driving 
members and 40 driven spindles. In this outstanding 
automated operation of the Cross Chucking Trans- 
fer-matic, FAwick Clutches automatically disengage 
and retract from the driven drums at the end of each 
cycle. As the work pallets are indexed, the clutches 
engage and drive the next cyclic set of spindles. All 
operations and transfer of pallets to their new stations 
are simultaneous, 


FAWICK AIRFLEX DIVISION 
FAWICK CORPORATION 
9919 CLINTON ROAD « CLEVELAND 11, OHIO 
Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 


This installation is another example of the flexi- 
bility that Fawick clutches provide to industry. Jn- 
stant response, lifetime ‘“‘new clutch” action, full power 
transmission, greater operating safety and freedom from 
maintenance are all “automatic” advantages supplied 
by Fawick Clutches. 


For detailed information contact your nearest 
FAWICK representative or write to the Home Office, 
Cleveland, Ohio. 


LAY MUCSL 


Al PRP LAX 


FAWICK AIRFLEX CLUTCHES * AIR RING BRAKES + ROTORSEALS + SAFETY CLUTCH CONTROLS 


Circle 681 on Page 19 





This “do it yourself" 
Automation Kit 
emg) can cut hole drilling costs 


th cool half! 


_—————— 
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The kit consists of two units: a Bellows Drill 
Press Feed which attaches to the star wheel 
shaft of a drill press and feeds the spindle 
automatically; and a Bellows Rotary Feed Table 
which positions parts under the spindle 

and removes them automatically. 


These two “automation” production units can 
turn almost any standard drill press into 
a high speed automatic machine. All 
the operator has to do is load and unload the 
feed table. Easily adjustable controls 
WHY HESITATE? permit precise regulation of feed rate to fit the 
No cost to investigate — needs of any tool working in any material. 


Let us send you a set of engineering bul- Your own tool room people can make the 

letins showing how you can use these installation quickly. The total cost rarely runs 
versatile units; plus typical case history more than the wage cost of a single operator 
stories showing how others are cutting 

Gill wides eee. for a few weeks. And the chances are 

Write Dept. AU-859, The Bellows Co., Akron 9? good yo savings will offset the price 

Ohio. (in Canada, Bellows Pneumatic Devices of even before our bill is due. 


Canada, ltd., Toronto 18, Ont.) Ask for Bulletin 
DP-110 Ri. 


The Bellows Co. 


AKRON 9, OHIO 
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Compatibility 


According to Webster’s, any group of elements are com- 
patible if they are “capable of coexisting in harmony” 
with each other. Successful integration of an automated 
system requires agreeable and harmonious functioning of all 
the elements—machines, handling devices, and controls. This 
applies whether the system comprises a sequence of steps in 
a single machine or a complete series of processing operations. 


Recognizing this vital need from firsthand experience with 
automated systems, manufacturers have been gradually adopt- 
ing one of two solutions: in-plant design of the automated fa- 
cilities, or purchase of complete systems integrated by a single 
supplier. These trends have been significant, especially with 
systems involving higher level, more sophisticated controls. 


Noteworthy in this regard are the activities of many stand- 
ards organizations. An example is the fact that NEMA has 
formed a new Industrial Automatic Systems Section whose re- 
sponsibility will be to develop standards defining parameters 
of performance of systems and dynamic performance of com- 
ponents or parts used in control systems. 


Scope of the Section will cover definitions, compatibility of 
components and performance standards with equal attention 
to such important factors as service life, reliability, component 
spacing standards for low-voltage systems, and environmental 
conditions. The aim, “to establish rating and variety of use 
standards for the mutual benefit of manufacturers and users; 
to facilitate selection of appropriate components and to enable 
their repetitive manufacture,” is highly commendable. 


Compatibility of system components, regardless of size 
or character, is a basic requirement of automation. NEMA 
standards activity can make a significant contribution in the 
area of industrial automatic manufacturing operations. 


EDITOR 





mm ¢, COST ANALYSIS 
Le! &) 


How have automatic processes changed 
the cost analysis pictureP For realistic 
cost figures a whole new approach is nec- 
essary. Familiar factors take on new 
meaning when viewed in the light of 
automation’s trends. 


By ROBERT A. LOWE, 


Managing Partner, R. A. Lowe & Co., Willoughby, Ohio 


. 

i IT IS ESSENTIAL that an analysis be made 
of the circumstances surrounding any method, 
equipment, or process improvement and an 

estimate be made of the savings expected, before 
improvements are undertaken. Management uses 
this cost analysis procedure to judge the desirability 
and economy of investing capital in the improve- 
ment proposed. 

When the improvement involves the replacement 
of present machines through the purchase of auto- 
matic equipment, the factors involved in determin- 
, This article is based on a paper presented at the ‘‘Third Confer 


ence on Manufacturing Automation’’ cosponsored by AUTOMATION 
and Purdue University, March 1959 


COMPARISON 
OF 

MACHINE 
REPLACEMENT 
METHODS 
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AND MACHINE REPLACEMENT 


ing the savings become of new importance. The 
high initial cost, technical complexity, and far reach- 
ing effect of automatic processing are changing to- 
day’s cost analysis concepts. 

Economists report that during the latter part of 
1958 capital spending for new equipment hit the 
lowest point in nearly fifteen years. In addition, 
we are told that plans covering the next two years 
do not indicate a return to a spending rate any- 
where near that of 1956-57. This, in the face of 
the fact that more than half of the nation’s plants 
are manufacturing products with equipment which 
is ten years old or older, suggests that those who 
are responsible for production must dig deeper for 
comparative cost facts to substantiate recommenda- 
tions and sell proposals for mechanization and au- 
tomation. 

Without doubt, much of the decision-making be- 
hind industry’s current plans to curtail the pur- 
chase of new equipment, in spite of the age of 
present machines, is based upon old concepts of 
payoff and rate of recovery. 

In all payoff analyses, direct labor cost is a sig- 
nificant factor. With ever-increasing rates of pay, 
the average direct labor value of a worker is ap- 
proaching $7000 (American Iron and Steel Insti- 
tute reported average hourly wages of $3.314 for 
November 1958). Management quickly finds that 
for this amount of money significant steps can be 
taken toward mechanization. As fringe benefit pay- 
ments mount and other costs directly related to a 


WHILE control of capital expenditures implies that a 
company intends to be careful that it does not spend too 
much for plant and equipment, it also should be recognized 
that such control will cause management to ask if it is 
spending enough for plant and equipment so that it can 
produce a quality product at reasonable cost and remain 
competitive with other companies in the same industry. 

The manufacturing engineer is fundamentally concerned 
with the management of his company’s assets because it is 
his responsibility to develop the most competitive productive 
assets and to maximize the return on these assets. To do 
this engineers must bring up to date their knowledge of 
the techniques of measuring the productivity of capital. 
The phase of this measurement of most concern is the re- 
turn on investment analysis based on the facts presented to 
management when proposing changes in plant, processes, 
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worker increase, a mechanization yardstick ap- 
proaches three times this figure. It is not uncom- 
mon to find that managers in industry today feel 
that they can economically spend $17,000 to $20,000 
on new machinery when that machinery requires 
one less direct labor production worker. This figure 
is increasing directly as wages and fringe benefits 
are increasing. 

For a new payoff analysis, the factors to be con- 
sidered are still the same. But with an investiga- 
tion of progress in mechanization and automation, 
the makeup and value of the factors reflect changing 
concepts of evaluating savings versus technological 
advantage. When through the investment of $180,- 
000 it is possible to mechanize a refrigerator door 
line with the resulting direct labor cost saving of 
21 of the 24 operators, how much more investment 
is economical to do the work of the remaining 
three and approach the condition of having no di- 
rect labor? Or, again, what new values do our cost 
factors assume to provide new meaning to our com- 
parative cost analysis where the alternatives involve 
moving from an automatic operation having no di- 
rect labor, per se, to another fully automatic opera- 
tion where increased production is the primary bene- 
fit of the machine replacement? 

Without approaching this discussion from an ac- 
counting viewpoint, let us investigate some of the 
aspects of the change which automatic processing 
has made in cost analysis concepts. Because of gen- 
eral interest, this discussion will be confined to the 


and equipment. 

The manufacturing engineer needs to know the implica- 
tions of each factor and of each method of calculation in 
use today so that he may rate these proposals. The engi- 
neer must approach the evaluation of these factors much 
as an investment analyst studies them in order to consci- 
entiously choose and recommend between definite alterna- 
tives which through detailed economy studies have been 
reduced to terms of money and time. 

There are many methods of figuring return on capital 
investment in use in today’s accounting practice. Most of 
them are old and fairly simple, but some are more recent 
and more complex, yet definitely more accurate. 

To present a comparison the following hypothetical ex- 
ample is worked out for various methods of calculating the 
advisability of machine replacement. 





consideration of automatic manufacturing processes 
and the factors involved when a company considers 
an investment in automatic equipment. The same 
considerations apply in the chemical, transportation, 
and communications industries as well as in metal- 
working. At the same time, electronic data process- 
ing and the mechanization of office work is bridging 
all fields as it adds new emphasis and new yard- 
sticks for cost measurement. 

We must leave to others the discussions of the 
equally important factors involving the over-all eco- 
nomic effects and particularly the far reaching so- 
ciological implications of automation. This lat- 
ter is of greatest importance and its study is de- 
veloping an all new appraisal of the human resist- 
ance to change. 

Within the confines of the average factory, how- 
ever, we are not prepared to consider the global 
effects of our decisions on the general economy. 
In a discussion of cost and the changing concepts 
of cost analysis we will follow the practical approach 
that a company’s prime concern is maximum profit 
—to insure first survival, then growth and progress. 

The subjects of our discussion then are the factors 
governing a company’s selection of alternate methods 


a 00) 18 


Economic life of five years is selected even though a 15 
year life may be minimum in depreciation accounting for 
income tax purposes. The assumption is made that the 
hypothetical company is short of working capital and funds 
for investment in fixed assets are limited to capital recovered 
through depreciation charges and to profits that can be 
plowed back into the business. 

Particularly for special automatic machines, if the capi- 
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of producing a product where the decision involves 
the purchase of automatic equipment, or where ad- 
vancing technological development indicates that a 
relatively new automatic facility has become obso- 
lete and should be replaced. Against this back- 
ground, the accumulation of cost information be- 
comes more critical. As before, the cost analysis 
must present an accurate picture in order to provide 
management with factual data by which it can 
arrive at a decision resulting in maximum profit. 
Also, the accounting method assumes new signifi- 
cance (although the accurate accumulation of cost 
data as well as the type of data needed will be the 
same regardless of method). New interpretations 
are necessary in the mathematics of the calculations 
to properly rate machine replacement proposals as a 
pure investment and to select the proper method 
for each type of industry. The time value of money 
has become a governing factor as the nation’s econ- 
omy advances, and all too frequently proper recogni- 
tion of this money value is not given today’s worth 
in a payoff analysis. In the past this was not as 
important when standard equipment was duplicated 
and a long useful life anticipated. Today, however, 
automation involves a major investment in equip- 


tal invested is to be recovered at all, it is usually necessary 
that the bulk of it be recovered long before the end of its 
economic tax life. In such cases companies find it necessary 
to limit the economic capital recovery period far shorter 
than the estimated service life that will be required for de- 
termining depreciation deductions for income taxes. 

The company is assumed to use a straight-line deprecia- 
tion policy. 
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ment which has a productive life totally unrelated 
to either its tax life or its physical life. 

Since the accumulation of cost data is generally 
done on an annual basis and is most familiar to 
management in an annual cost and return form, 
the discussion which follows is based on the An- 
nual Cost method of calculating payback. The 
use of this method will indicate the alternative with 
the lowest annual operating charges and properly 
takes into consideration depreciation, cost of money, 
and income taxes. A company has two kinds of 
costs in operating any production facility. These 
are the original investment or capital costs and the 
continuing expenses or operating costs. 


> Fixed Costs 


The annual capital cost of any piece of equip- 
ment is made up of depreciation, which is the an- 
nual shrinkage in market value of the equipment 
as it ages, and the interest charge on the investment 
that facility represents. Capital cost is based pri- 
marily on the following four factors: 1. The first 
cost of the equipment. 2. The life expectancy of 


PAYOFF METHOD 


3. The salvage value at the end 
4. The rate of return required 


the equipment. 
of its useful life. 
on the investment. 

First Cost of the Equipment—Here a new item 
of cost appears for automatic equipment. The first 
cost of new equipment is generally made up of the 
purchase price of the equipment, transportation 
costs into the plant, installation on the floor, and 
tryout. The new cost is Tryout. The engineers 
call it Debugging. 

Purchase price and transportation are readily de- 
termined and usually are fixed outside of the control 
of the analyst. Due to the size and complexity of 
new automatic equipment, the installation costs are 
becoming more frequently of significant value with 
preparation costs often involving new power re- 
quirements, special foundations, and often the mov- 
ing and rearranging of entire departments to receive 
the new facility. 

The new cost factor of debugging is of major im- 
portance in the comparative analysis of the purchase 
of equipment. The time required, to check out an 
automatic machine and co-ordinate it into produc- 
tion, multiplies with the degree of complexity of the 
new facility. In many cases where the machine is 


Usual practice—3 versions 


(a) Original net investment _ 7500 — 1500 
6163 — 3468 


Initial annual earnings 


(b) Original net investment 
Initial annual earnings 
after taxes 


(c) Original net investment _ 


Initial annual 
after depreciation 
taxes 


This is the commonest method used on capital expendi- 
tures request forms in every industry today. It is the en- 
gineer’s rule of thumb method. The investment is divided 
by the annual earnings (net income from the investment) 
to give the time needed to break even. 

Actually this is not a measurement of over-all return on 
investment. It tells only how long it will take to get the 
money back into working capital. The actual return de- 
pends on how much is left after the payoff period. The 
real profitability of a project is determined by how much 
longer the earnings will continue. A three year payoff proj- 
ect may show an over-all yield of over 30 per cent if it 
has a long life, but only 12 per cent if it lasts only 4 years, 
and no yield if it lasts just its 3 years. 

Different versions are seen to produce different answers. 
The common source of difference comes from various con- 
cepts of determining what the project earns. Choices include: 
1. Current earnings or average over the project life. 2. Gross 
or net after depreciation. 3. Before or after income taxes. 
4. With or without interest. 

Another major difference can come from the concept of 
determining how much money was invested. Choices include: 
1. Current outlay or average tied up over the project life. 
2. Gross, net, or average investment. 
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Advantages. Payoff method is a good risk indicator. It 
can serve aS a coarse screen to pick out high profit projects 
which are so desirable that they will not require close re- 
turn on investment measurement, and those that show such 
poor promise that it isn’t worthwhile conducting a thorough 
study on them. It has a built-in safety factor against the 
possibility of a short economic life. 


Disadvantages. Payoff method rates liquidity as the most 
important measure of a project. Assuming equal rates of 
return, long lived capital assets are more profitable than 
those with a shorter life, but a long lived project with a 
payoff period equal to that of a short lived project gets an 
equal rating by this method. The most desirable payoff 
period is difficult to specify, frequently an estimated or ar- 
bitrary choice is used. Good investment opportunities may 
be rejected by short payoff demands. The most important 
disadvantage is that the method does not evaluate the prof- 
itability of the investment beyond the payoff period. Con- 
centrating on getting the money back into the bank, it over- 
looks the vital life-pattern of earnings. 

Since payoff does not reflect all the aspects of profitabil- 
ity which are relevant to capital expenditure decisions it is 
inadequate for today’s automation management. 
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the first of its kind ever built by the supplier (as 
automation often is today) the debugging costs ap- 
proach 100 per cent of the purchase price. Failure 
to properly estimate debugging costs has frequently 
caused severe distress in budgeting for new auto- 
matic equipment. In many of those cases, subse- 
quent reappraisal indicated that if a true evaluation 
of debugging costs had been made originally, the 
economy of the investment would have appeared 
in a sharply different light, probably a negative one. 

As a specific incident, a plant invested $53,000 
in two special purpose automatic machines. On 
the basis of the investment analysis, the saving was 
to be $45,000 per year. This was made up of 
direct labor and an increase in production of ap- 
proximately 35 per cent over that achieved by the 
old machines. Indirect savings were indicated in 


reduced secondary operations and higher quality, but 
these values were not estimated on the machine re- 
placement proposal. 

The machines are now well into the third year 
of debugging. No period of actual production has 
yet been realized. Not including time of methods 


RATE OF RETURN METHOD 


This method is in common use and is frequently called 
the Accounting Method since it is closely related to many of 
the concepts used in conventional accounting practice. The 
ratio of the project’s annual earnings over the investment 
is the inverse of the payoff figure. 

Here again many variations are due to different ways of 
expressing the factors of income and investment. This short- 
coming can be minimized by standardizing on one variant 
of the method and measuring all propositions according to 
this standard. 

Advantages. Method yields values that are consistent with 


50 


and supervising personnel (who have spent as much 
as 4!/, months, off and on, on the project) the com- 
pany has spent over $15,000 in debugging. In ad- 
dition, some $5000 has been expended on unex- 
pected experimental tooling in attempting to put 
the machines into production. 

When this $20,000 figure is combined with the 
failure to attain the estimated yearly savings, a 
whopping $155,000 charge is made against debug- 
ging—more than three times the purchase price. 
And the figure does not include “good faith” ex- 
penses on the part of the machine builder. The 
circumstances are not altered when the machine is 
built completely in the user’s own shop, but then 
the costs are even harder to properly identify. 

Life Expectancy of the Equipment—Obsolescence 
is the primary consideration in the determination 
of this factor. With rapid strides in research and 
development, particularly in the plants of equipment 
suppliers themselves, new improved machines are 
becoming available almost as frequently as new au- 
tomobiles. A manufacturer of automatic equipment 
reported, in the hearings on “Automation and Tech- 


the company’s accounting figures. Is satisfactory for measur- 
ing proposals which have similar factors, or which have 
similar earning patterns. 

Disadvantages. Earnings are considered to be constant or 
represent the same value for each year of the project life. 
No consideration is given for the time-value of money and 
none to the time-shape of earnings. Data are figured over 
the life span of the project, therefore project must last its 
expected service-life. When the service-life and the tax-life 
are different the method is subject to variations. Projects 
with faster write-offs show disproportionately higher return. 
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nological Change” before the Sub-Committee on 
Economic Stabilization during the first session of the 
84th Congress, that his machines, “. . . have a use- 
ful life of five years, after which continued tech- 
nological development will bring new improvements 
in them. The industry is planning on a five year 
amortization.” New materials and processes are 
likewise coming on the market in increasing vari- 
ety. These developments, coupled with changing 
customer demands, force each company to modify 
its own products to keep up. A basic change in 
the design of a product may completely obsolete 
the specialized equipment presently producing it, or 
force a very costly changeover. The relative in- 
flexibility of automatic equipment must be con- 
sidered in anticipating its life expectancy. The risk 
of obsolescence then becomes the determining factor 
rather than the physical life. Neither are related 
to its tax life under present income tax regulation. 
Salvage Value of the Equipment—Because of its 
lack of flexibility and frequently its single purpose 
design, the value of the obsolete automatic machine 


ANNUAL COST METHOD ¢€ ¢ Gren 


CALCULATIONS 


(a) 


Capital Recovery 


Annual cost for present machine 
1500 — 600 


Depreciation ; 


Average interest 


\(> ) + 600(0.08) 


Direct labor 


Scrap 


0.03($32,000 + 4576) 


Maintenance and Repairs 
Lubrication and Suplies 
Power 


(b) 


0.05(4000 — 2000) 
Total Annual Cost 


Annual cost for proposed machine 


Capital Recovery 


Direct Labor 

Scrap 

Maintenance and Repairs 
Lubrication and Supplies 
Power 

Taxes and Insurance 


7500 


roo (=) (5) 


$1.90 X 2080 X 0.60 = 
0.01 ($32,000 + 2371) = 


Depreciation 


Average interest 


0.05(7500) = 
Total Annual Cost 


CONCLUSION 


The proposed machine betters the present machine by $1106.00 an- 
nual cost advantage, and should be installed. The $1106.00 represents 
for purposes of comparison with other methods a 14.76 per cent return 


a $7500.00 investment. 
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360.00 


2371.00 
344.00 
120.00 ‘ 

48.00 ‘A 
210.00 
375.00 


may approach the true meaning of the word “sal- 
vage.” Frequently, specialized equipment is com- 
pletely torn down and standard parts such as mo- 
tors, gear reducers, air cylinders, etc. are salvaged 
rather than the equipment sold outside the plant 
as a production unit. 

The estimate of the salvage value of automatic 
equipiment must therefore be very conservative since 
the useful components may have little resale value. 

Rate of Return Required on the Investment—This 
is the price of the risk involved in purchasing auto- 
matic equipment. While as discussed before, ob- 
solescence makes up the larger part of the risk, 
it is not the only consideration. With all industry 
approaching a current overabundance of productive 
capacity, there is active competition to fill that ca- 
pacity with outside contracts. The consideration of 
“farming out” the product and investing our money 
elsewhere merits greater consideration. While it 
frequently is difficult under modern good manage- 
ment practices to prove greater economy in farm- 
ing out production, today’s high rates for the use 


This method takes into consideration 
the cost of money and the time-value 
of money. No consideration is given 
for the time-shape of money, however. 
With depreciation and taxes included 
in the calculation this is one of the 
more complex calculations for evalua- 
tion of machine replacement, but one 
of the more accurate. In general the 
method is excellent. 

Advantages. The many factors that 
enter into engineering economy study 
are shown on the form. Problems such 
as purchasing machine attachments, 
running facilities another year or more 
before replacement, holding present 
equipment as standby than 
selling it when new equipment arrives, 
sinking funds, and other special con- 
ditions can find proper evaluation by 
the Annual Cost Method. The method 
goes the farthest in. developing com 
parative values for management selec- 
tion. The factors are treated in terms 
of annual costs and: incomes in a line 
of reasoning familiar to most manage 
ment. Tables and charts can be made 
to offset someof the calculations. 

Disadvantages. There are some limi- 
tations in the the method in 
comparing projects of unlike 
3468.00 teristies. A predetermined interest rate 
$5328.00 is Some tend 
=—_—_— to think in terms of 
: money but 

troduced. In some applications of this 
calculation method.an annuity depre 
This is a 


rather 


use of 
charac- 


required. organizations 


fixed costs of 


some minor error is in 


is developed. 
accounting practice 


ciation rate 
fictitious figure in 
but is necessary to obtain uniform an 


nual depreciation cost 





of money causes subcontracting to show up in 
new perspective. 

In any case, in today’s tight money market, man- 
agement must not underrate the risk involved in 
investing in automatic equipment and must com- 
pensate fully for that risk in determining the rate 
of return required. 

Analyzing investment in this manner, we are 
immediately aware that automatic equipment has 
a higher initial cost. This represents then a higher 
fixed cost relative to any type of standard machine 
and points up the heavy load passed along to the 
piece costs of production. It indicates, too, the ne- 
cessity of recovering these costs through reductions 
in the variable costs per piece. 


> Variable Costs 


The makeup of variable costs of operating auto- 
matic equipment in production includes the usual 
items of labor, material, and overhead. Labor in- 
cludes direct, indirect, and fringe costs. Material in- 
cludes direct material, supplies, and scrap. Over- 
head is a composite of maintenance, power, tooling, 
rent, utilities, insurance, and taxes. 


These again are familiar items. But automatic 


processes are changing the cost analysis concept of 
some of them, primarily that of labor. When it 
occurs, the most important factor in our list of 
variable costs is direct labor. Therefore, the reduc- 
tion in labor costs appears to be the greatest bene- 
fit realized by the introduction of automatic equip- 
ment and remains the primary reason that manage- 
ment will consider investing its capital in auto- 
matic equipment. In estimating the direct labor 
cost in operating any equipment, three factors en- 
ter the consideration: 1. The direct labor hours per 
piece. 2. The wage rate per hour. 3. The num- 
ber of pieces produced per hour. 

Direct Labor Hours Per Piece—This is relatively 
easily estimated, but herein too lies a changing con- 
cept. As mechanization increases, the direct labor 
measuring stick decreases. As more automation ap- 
proaches, we tend to lose it entirely. 

In the major processing industries today, there 
are no productive workers in the true sense. The 
process is automatic and the man there is not asso- 
ciated directly with the unit productivity of the 
plant. He is classified in capacities we are accus- 
tomed to call indirect labor in today’s accounting 
practice. None of the older systems for control of 
labor costs functions here. Work measurement, in- 


MACHINERY AND ALLIED PRODUCTS INSTITUTE METHOD 


CALCULATIONS—older, more common version 
(a) 


Present Machine 


(1) Next year capital cost ($1500 — 1300) + .08 ($1500) = $320.00 
(2) Next year operating advantage: 


Present 
Direct Labor 


Scrap 

Maintenance and Repair 
Lubrication and Supplies 

Power 

Taxes and Insurance .............. 


$120 
275 


$395 
2695.00 


$3015.00 


Net advantage, proposed machine 


(3) Adverse Minimum (disadvantage) present machine 


Proposed Machine 


2695 _ 


(1) Estimate of Future Gradient (g) = = 269 


(2) Adverse Minimum new machine = 


10 
ie — g 
—— = V2(7500) (269) + 
0.08(7500) — 269 
2 


2eg + 
= $2173.00 


CONCLUSION: The new machine should be purchased because of a 
cost advantage of $842 in the next year. The $842.00 
represents for purposes of comparison with other 
methods a 11.2 per cent return on a $7500.00 invest- 


ment. 
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centives, manning, are all in for reappraisal as old 
definitions of the direct worker give way as auto- 
mation changes the cost analysis picture. 

Wage Rates Per Hour—Since they are bargain- 
able, these rates are not as readily estimated as 
direct labor hours. Labor is steadily pressing for 
higher wages and broader fringe benefits. As au- 
tomatic equipment is introduced into the plant, labor 
demands compensation for the increase in produc- 
tion made by the machine and a share of the 
profits realized through mechanization. Increased 
unemployment compensation for employees tem- 
porarily displaced, lower retirement ages, pensions, 
increased social security allowances for those too 
old to learn the new skills to operate the automatic 
equipment, guaranteed annual wages, and longer 
vacations for those who are trained to run the au- 
tomatic plants are routine discussions at the bar- 
gaining table. The net effect is an increase in labor 
costs. This increase must be anticipated and in- 
cluded in the company’s estimate of wage rates. To 
calculate savings by taking today’s actual average 
hourly rate will not give a realistic picture. 

As direct labor per piece decreases with the in- 
troduction of automatic equipment, the indirect cost 
of service and maintenance increases. This expense 


is made up of the cost of material and labor. As 
in any form of labor, the cost of maintenance labor 
must be estimated in hours and hourly rates and 
evaluated against the maintenance hours required 
to operate the automatic machine. 

Here too the pressure to increase wages must be 
taken into consideration in estimating the main- 
tenance hourly rate. It is an accepted fact that 
the skill level must be steadily raised as more au- 
tomatic equipment comes into the plant. The re- 
sponsibility for training in the skills needed by its 
maintenance people must be assumed by the com- 
pany since industry has already exhausted the avail- 
able supply of these skills on the open market. The 
cost of these expensive upgrading programs must 
be borne therefore by the company, and must be 
properly recognized in the cost analysis of the au- 
tomatic machine. 

While we discuss maintenance labor under the 
heading of variable costs, we are aware that it is 
not variable in the same sense as direct produc- 
tive labor. Changing production patterns does not 
bring corresponding flexibility in use of maintenance 
forces and generally a reduction in output on the 
automatic machine means an increase in relative 
maintenance cost; and therefore higher unit costs. 


MAPi—George Terborgh 


CALCULATIONS—new improved version 


(a) Required Investment 


Installed cost 
Less investment released 


Net investment 


(b) Total next year advantage after income tax 


Next year operating advantage 
Disposal value decline in year (present machine) .. 


Next year advantage X tax rate = 2895(0.50) 


(c) MAPI Chart Allowance 


Use MAPI chart which represents straight line 
earnings throughout five year service life—no 
salvage value. 

Chart value is 11% 


MAPI Chart Allowance = 
Installed Cost X Chart Per cent = 7500 X 0.11 


(d) Amount available for return on investment 


Total next year advantage after taxes 
Less MAPI Chart Allowance 


Amount available for return on investment .. 


This is annual savings after taxes favoring 
replacement now. 


(e) MAPI Urgency Rating 


Available for return on investment __ 623 (100) = 104 
6000 ’ 


Net investment 
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Even on the long term basis a company will be 
reluctant to lay off maintenance personnel who have 
acquired the new higher skills. Realistic cost fig- 
ures must recognize the effect of this difference. 


Number of Pieces Produced Per Hour—The more 
pieces produced per hour, the more attractive mecha- 
nization becomes. The automatic machine will re- 
cover management’s investment as planned, how- 
ever, only when it maintains full production. This 
suggests another changing concept in cost analysis. 


Companies that are in the stages of operation 
and process mechanization rather than product au- 
tomation face added problems in economical ma- 
chine usage. Many times production problems are 
solved in a trouble spot through mechanization 
only to precipitate added problems further along 
in the productive sequence. Until those bottlenecks 
are also broken, new automatic equipment cannot 
operate at effective production levels and very ex- 
pensive downtime costs may be incurred. 


This all too familiar occurrence calls attention 
to the basic fact that a complete study of all the 
circumstances surrounding the manufacture of the 
product is demanded in integrating an automatic 
machine into the sequence of operations to attain 
and maintain maximum usage and therefore rapid 
payoff. This detailed study will bring out further 
opportunities for the use of the facility beyond those 
planned and evaluated originally. It often brings 
out side effects too, which may alter the viewpoint 
on the entire proposal. 


CASH FLOW-BACK METHOD cei deon 


The study should include a review of the de- 
sign of the company’s complete line of products. 
Adapting component parts of other products for 
production on the new facility will supplement the 
parts originally intended for the machine and actu- 
ally may accelerate the planned payoff period. 

Maximum simplification and standardization is al- 
ways necessary in good production practice; the ad- 
vent of expensive automatic processing is simply 
forcing a greater degree of consideration of these 
factors. Sometimes the detailed study calls for a 
complete reappraisal of the actual need of the ma- 
chine itself. 

It has not been unusual to find that the analysis, 
simplification, and standardization of work methods 
in preparation for processing on a new facility has 
yielded the major savings anticipated in the over- 
all planning for the installation of the automatic 
equipment. 

Several recent cases involving the installation of 
electronic data processing have served to sharply 
point up this condition. When the records and 
procedures were converted for processing on the 
equipment, the savings realized were so substantial 
that the processing equipment would either not have 
paid for itself out of the balance as anticipated in 
the original cost analysis, or may have been much 
more difficult, if not impossible, to sell to manage- 
ment in light of its specific savings contribution. 
Here is an example of a not uncommon experience. 


A large midwest appliance parts supplier with 
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au inventory problem embarked on a computer in- 
stallation in which the cost study indicated a direct 
labor savings of 34 people. In shaking down the 
paperwork, eliminating unnecessary work, leveling 
work loads, developing processing standards, and 
itemizing jobs in preparation for processing by the 
machine, it was found that the work force was re- 
duced from 46 to 26. The installation of the com- 
puter further reduced the force from 26 to 12, a sub- 
stantial reduction but a lesser savings than the 
cleanup of existing practices. 

In the complete study, the company should re- 
view its sales promotion policies. The automatic 
equipment will put more product into the hands 
of the sales department quicker. This added ca- 
pacity for customer service may increase sales and 
improve production volume. The addition of au- 
tomatic equipment frequently shifts the pressure of 
economic production from manufacturing to sales. 

The study may find that increased volume and 
production and income is possible specifically due 
to the automatic equipment. A change in the com- 
pany’s profit policy may be indicated where it is 
possible to pass some of the savings along to the 
customer in lower selling prices and thereby in- 
crease sales and volume production. While smaller 
profit per piece is realized, the net results may be 
greater profit for the company. 

We read today that this latter approach is indi- 
cated in industry’s evaluation of today’s markets. 
Recent surveys show that greater sales at lower 
profits are in management’s current planning. Suc- 
cessful operation under this formula, however, re- 


quires full production and brings still greater em- 
phasis on maintaining our planned levels of usage 
of our automatic equipment. 


This method is sometimes called Discounted Cash Flow, 
Profitability Index, or the Investor’s Method. It treats equip- 
ment investment in a most advanced manner because of 
its continuous compounding of interest and present worth 
factors. 

It discounts the cash flow back from the investment 
over the years until it equals the present worth of the 
investment. The mechanics of the method consist essen- 
tially of finding the interest rate which discounts future 
earnings of a project down to a present value equal to the 
project cost. A tabulation is prepared covering all income 
and expense expected to occur over the life of the invest- 
ment. The entries are extended by compound interest rates 
until the present worth of that series of income equals the 
investment. The discount rate which yields this equality 
is the rate of return on investment. 

If it is considered that money placed in other invest- 
ments would probably behave according to that pattern, 
this method is seen to show a very valid return on in- 
vestment factor. 

In the Cash Discount Flow example, earnings are stated 
as gross receipts (not figuring depreciation). Therefore, it 
is not necessary to allocate the cost of the machine over 
its lifetime before computing return. Depreciation is allowed 
for automatically because the interest rate that discounts 
the sum of present values to zero is the rate of return on 
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> Secondary Cost Factors 


In addition to the primary factors discussed above, 
there are very important secondary factors which 
affect cost analysis. Although secondary, the effect 
they have is very real and must be considered in 
any realistic comparative analysis. In addition, they 
are assuming steadily increasing weight in the con- 
sideration of machine replacement and are prob- 
ably the motivating forces behind the changing cost 
concepts. These secondary factors are higher quali- 
ty, less material handling, less supervision, reduced 
inventory, and improved working conditions. 

One particularly stands out because of the re- 
cent business recession. This factor is the effect 
of the introduction of automatic equipment on in- 
ventories. Because of the shorter production time 
cycle realized from the equipment, raw material, 
work in process, and finished product inventories 
may be controlled to significantly reduce invest- 
ment of working capital while at the same time 
providing increased customer service. Coupled with 
the computer for instantaneous inventory control, 
the combination may well affect the entire economic 
position of inventory investment on future balance 
sheets. 

The redesign of component parts to adapt other 
products of the company for processing on the au- 
tomatic equipment likewise reduces the variety of 
parts inventories. Savings in warehousing, floor 
space, and handling, as well as the benefits result- 
ing from less frequent, larger quantity purchasing 
of materials, are of real value and enter into the 
cost analysis. 

Another important secondary factor is quality con- 
trol. The reduction in scrap resulting from the 
built-in automatic control of quality is a very posi- 


the investment after annual provisions for repaying the 
principal amount. 

Advantages. This is the most flexible method. Time of 
investment, status of project, unlike alternatives, adding or 
subtracting facilities are easily accommodated. It takes care 
of incomes and expenditures as they occur, handling any 
amounts of money spent before projects start, or while they 
are active, as well as funds returned after project comple- 
tion. The rate of return on investment figure takes into 
consideration full-life characteristics of the project enabling 
an evaluation of differences between proposals in the pre- 
cise time shapes of future earnings. It appears to best an- 
swer the question, “Will it pay?” and as such may become 
the most used method for equipment analysis. 

Disadvantages. One of the disadvantages lies in the dif- 
ficulty of accurately forecasting income and expenses far 
into the future. The effect of error diminishes with time, 
but does exist. The income forecast is generally inconsistent 
with accounting practice too, and the profits anticipated will 
seldom show up in the company’s books that way. The 
method does have a weakness in that it provides only one 
rate of return throughout the life of a program. Actually 
plant investments do not behave quite like that—but that 
is a whole new discussion which is outside the range of 
this study. However, slow starting programs are at a dis- 
advantage as measured by this method 
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tive saving. With the increased use of feedback 
and self regulation, the automatic equipment is less 
capable of producing unacceptable pieces. 

Statistical quality control has taught us that the 
actual realization of good production under many 
specifications is possible only with automatic equip- 
ment. SOC changed many old beliefs concerning 
acceptable production, and scrap cost beliefs changed 
along with them. 

In tolerance and accuracy requirements new air- 
craft and missile programs are demanding such 
critical control that the creation of scrap is of para- 
mount importance. For example, a jet turbine shell 
is worth today’s price of an average new home when 
it goes to the tape-controlled machine for drilling 
the blade root diameters. Until this automatic 
equipment was developed, the part was frequently 
scrapped in drilling. While this is a spectacular 
example, the savings resulting in scrap reduction 
in the use of automatic equipment in all cases is 
very real and important in our analysis. 

Material handling is another important secondary 
factor. Automatic equipment generally consolidates 
operations, frequently is self loading and unloading, 
and often transfers the work between processing 
stations. The resulting savings in handling costs are 
again real and important in the analysis. 

In the case of working conditions, we long have 
recognized that automatic equipment lessened the 
drudgery for the individual worker, increased his 
safety and his physical comfort. In personal safe- 
ty, automatic equipment has converted historically 
unsafe processes into accident-free remote-controlled 


production lines. Most of the automatic processing 


COMPARISON CHART 


lines are becoming totally accident-free. 

For example, there are now whole new industries 
in existence such as atomic energy and isotope tech- 
nologies which by the very nature of the materials 
handled could never have been possible by hand 
methods and close human contact. The automatic 
process brought safety to these industries. The de- 
cision to purchase automatic equipment under such 
circumstances could not be made on the basis of 
the old cost measurements. Here the new cost 
concepts have maximum value, but they are of meas- 
urable value and weight in the evaluation of all 
automatic processing. 

In review, the factors considered are the same 
as have always been used in the economic evalua- 
tion of any cost reduction program. The coming 
of automatic processing is bringing a new identifica- 
tion to those factors, however. As some of our old 
stable yardsticks are disappearing and as those re- 
maining are changing both in importance and mean- 
ing, new interpretations are necessary in developing 
true figures for modern cost analysis. 

It is no longer realistic to consider automatic 
equipment only in terms of replacing the worker 
and returning the investment in six months or one 
year. Today the purchase of such equipment is 
approached from the viewpoint of productivity and 
quality. This change in attitude is stimulated by 
the pressures of competition and technological ad- 
vance. The trend of progress of the whole indus- 
trial organization is accelerating. Each company’s 
chances of keeping up, avoiding obsolescence, and 
maintaining a competitive position demands this 
whole new approach to economic cost analysis. 


Comparison of results obtained from 
some of the basic methods of determin- 
ing return on investment shows that con- 
sistent evaluation can be made when 
comparing various results only if the 
same basic method has been used to 
obtain those results. 

Management wants to know in ad- 
vance if a proposed equipment installa- 
tion will pay. Any valid method can 
rate the proposed equipment against the 
present or other alternate equipment and 
tell which will pay more. The answers 
to the questions of HOW will it pay? 
and WHEN will it pay? require the 
more sophisticated methods. 

These answers are concerned with pre- 
cise time-shape values of future earnings, 
and manufacturing management is try- 
ing to measure them accurately in ad- 
vance in order to make the best choices 
between alternative opportunities, and 
put money in sound investments. 


Automation—August 1959 





PTI re 


Conversion of limestone into cement at the Alpha Portland Cement Co. starts at two 
quarries which furnish the basic raw material. Excavating equipment first strips away 
top soil, stone, and rock to a depth of 5 to 25 feet to get at the main bed of lime- 
stone. Exposed rock is then drilled in many places and blasted with millisecond 
delay caps which allow a split second delay between each small charge. When 
secondary breaking is required, a 6000-pound drop ball is used to reduce the size 
of large blasted rocks to convenient trucking sizes. 


@ Quarrying 


As rr Pri h 
me tne imary crushing 
The “ Oe (5”OD.or less) 
Toy 


Secondary crushing 
(34700 or less) 


Lron aoe! 
oxide Proportioning 


Sand 
Alumina 


» Wet grinding 
* (40 mesh or less) 


Kiln burning 


pea to walnut 
size clinkers 


Dry grinding 


(200 mesh or less) 
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MASS HANDLING-— 
KEY TO EFFICIENT 


MANUFACTURE OF 
PORTLAND CEMENT 


THREE necessities for the profitable operation of a cement 

plant are the nearness of limestone quarries capable of sup- 

plying basic raw materials for an extended length of time, 
a market within a shipping distance of 150 miles which is capable 
of absorbing the total production of the plant, and an up-to-date 
plant to keep operating costs at a minimum. A combination of 
nature and market studies are sufficient to fulfill the first two 
necessities and pin-point the location of a plant, but the third 
factor requires careful engineering and full use of as many auto- 
mated facilities as possible. 

A case in point is a recently completed plant of Alpha Port- 
land Cement Co. at Lime Kiln, Md., which produces all standard 
types of portland and mortar cements by the wet process. The 
plant was built by the MacDonald Engineering Co., Chicago, 
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and is located on a 1000-acre tract of ground con- 
taining enough raw material—limestone—to last for 
100 years at peak annual production of 2.25 million 
barrels of cement. Output of the cement plant is 
earmarked for ready-mix concrete plants, concrete 
products plants, dealers, and contractors within a 
shipping distance of roughly 150 miles which includes 


5 

[3 | 
Sloping, enclosed conveyor at far 
right moves the crushed rock from 
the primary crusher building to the 
screen house where an impactor 
reduces 90 per cent of the stone 
to %-inch size or less. The mate- 
rial is then discharged onto a set 
of double-decked screens which 
screen out all pieces over %-inch 
size for return to the impactor and 
further crushing. Stones passing 
the screen mesh are conveyed to 
a covered plant storage area by 
the horizontal covered conveyor 
leading away from the screen 
house at the right. The crushing 
plant is designed to handle an 
average of 350 tons of rock per 
hour. 
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Fleet of 17-ton trucks hauls the quarry rock to the primary 
crusher building at the main processing plant. Broken rock is 
loaded by two electric shovels, each capable of handling 7500 
pounds of rock with each scoop. At the primary crusher, the 
trucks dump their loads onto a vibrating feeder which screens 
out pieces less than 4 inches in diameter and feeds larger 
stones to a jaw crusher. After being reduced to a size of 5 
inches or less, the crushed rock joins the screened rock and is 
moved by conveyor to a secondary crushing station. 


markets in Baltimore, Washington, and Richmond, 
Va. Approximately 70 per cent of the finished prod- 
uct is bulk shipped via railroad car, and the facility 
is serviced by a main freight line of the Baltimore 
and Ohio Railroad. 

Up-to-date facilities have been provided by an 
investment of more than $100,000 in plant and 
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The covered storage area is approximately 80-feet 
wide by 680-feet long and is served by two 4-yard 
electric overhead cranes. Crushed cement stone is 
stored at one end of the area, and processed clinker 
ready for final grinding is stored at the other end. 
Between the two areas are storage bins into which 
the materials are loaded by the cranes for feeding to 
the grinding mills. Other storage bins at this section 
hold iron oxide, sand, alumina, and gypsum which are 
ingredients of portland cement. 


As the raw material mixture enters the 
ball mills, water is added. The mills 
are 9 feet in diameter, 37-feet long, 
and are operated by 1250-horsepower 
motors. Inside the mills are a great 
number of steel balls ranging in size 
from 1 inch to 4 inches in diameter. As 
the mills revolve, the balls roll and 
cascade with great force to pulverize 
the mixture into a slurry which consists 
of finely ground stone and about 35 
per cent water by weight. The slurry 
is discharged from the mills through a 
vibrating screen which removes all ma- 
terials larger than 40 mesh. Slurry 
passing through the screen is pumped 
to eight storage tanks where it is stored 
until needed at the rotary kilns. While 
in storage, the slurry is continually 
stirred to prevent settling of the stone 
particles. 
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From the overhead storage bins crushed rock, 
iron oxide, sand, and alumina are proportioned 
in the proper amounts and fed onto this con- 
veyor system leading to the ball or wet grind- 
ing mills. Automatic devices control the feed- 
ing of the ingredients so that all cement in a 
given production run will have the same charac- 
teristics. The proportion of raw materials is de- 
termined and closely controlled by laboratory 
personnel. 








Slurry is next pumped from the storage tanks to two kiln feeders, one for each kiln, 
which measure the slurry by volume into each kiln. The two kilns are each over 
11 feet in diameter, 400-feet long, and are driven at a speed of 1 rpm. They are 
inclined about % inch for each foot of length so that the slurry, fed into the upper 
end, will slide toward the lower end by the effects of rotation and gravity. As the 
slurry travels through the kilns, it is subjected to the heat of a burning coal-air mixture, 
2800 F at the hottest point, which drives off the water and fuses and forms the raw 
materials into clinkers, varying in size from that of a pea to that of a walnut. The hot 
clinkers are discharged from the kilns into two clinker coolers for recovery of heat. 
When cooled to 150F, the hard and brittle clinkers are moved to the covered storage 












area to await final grinding to a powder. 


equipment per employee which is one of the highest 
figures in American industry. With many processes 
automated and remotely controlled, the plant is 
expected to set new standards in the industry for 
low operating and maintenance costs. Employee 
safety has not been overlooked since Alpha has in- 
stalled safety features and guards of all types in the 
plant wherever there is any recognized possibility for 
an accident. The cement industry is the safest of 
the 40 major heavy industries in the United States 
according to the National Safety Council. 

A major problem in the cement industry is the 
control of clouds of dust generated at almost every 


*% 


The clinkers are next finely 
ground with gypsum in ball 
mills until practically all the 
material will pass through a 
200 mesh screen. High early 
strength and mortar cements 
are ground to pass through 
even finer screens. The fin- 
ished cement is then moved 
in pipes by air pressure to 
eighteen 28-foot diameter by 
110-foot high silos to await 
shipment. Total storage ca- 
pacity of the silos is 300,000 


barrels of cement. ee 
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operation in the process—rock crushing, grinding, 
kiln burning, storage, packing, and shipping. Al- 
pha has attacked this problem by investing $1 mil- 
lion in a dust control system which is designed to 
be the most efficient in the cement industry. Large 
dust particles are removed from the air by mechani- 
cal collection units, and small particles are collected 
by an electrostatic unit. For example, hot air from 
each of the two kilns is exhausted at a rate of 85,000 
to 95,000 cfm. It is drawn through a mechanical 
dust collector which removes 60 to 70 per cent of 
the dust. The air is then drawn through an elec- 
trostatic dust collector which removes over 99 per 
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Most of the cement manufactured at Lime Kiln is shipped in 
bulk by freight cars. It is first transferred by air pressure 
through pipes from storage silos into three loading bins, each 
of which is divided into four compartments so that different 
types of cement can be stored in the same bin. When an 
order is received, cement is withdrawn from a storage bin, 
conveyed through ducts, and dumped into the top of a 
freight car through a flexible canvas hose. The freight car 


is on a weighing scale which provides a means for keeping 
account of the net weight of cement placed in each car. 


cent of all dust that enters it. Elsewhere in the 
plant, other dust collection units effectively control 
dust at the rock crushing, grinding, storage, and 
packaging operations. 

In addition to the Lime Kiln plant, Alpha has 
eight other cement plants which are located in the 
states of New York, Pennsylvania, West Virginia, 
Ohio, Illinois, Missouri, and Alabama. Total ca- 
pacity for all the plants is 15,050,000 barrels of ce- 
ment annually. Since 1945, Alpha has spent over 
$46 million on modernization of the older plants in- 
cluding $17 million for the new plant at Lime Kiln. 

The accompanying illustrations highlight the many 
steps in transforming limestone rock into cement at 
the Lime Kiln piant. 


About 30 per cent of the cement is shipped in 94- 
pound bags. One operator handles four filling devices 
on each of the three automatic packing machines in- 
stalled at the plant. As each bag fills to the top, the 
filling device shuts off automatically. After sealing, 
the bags are moved by powered conveyors either to 
warehouse storage or directly to freight cars for ship- 
ment. 
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BROKEN-LOT ORDERS 


ON A WAREHOUSING ASSEMBLY LINE 


By JOHN W. MULLER, 


Senior Engineer, Distribution Planning Engineering Org., Telephone Sales Div., Western Electric Co. inc., New York, N. Y. 


ye 
> WEEKLY CHORE of many housewives across 
the country is to make out a grocery list, 
drive to a supermarket, and select items for 
the dinner table from the many thousands of 
grocery, meat, and produce stocks carried by the 
store. Although each type of item is shipped to 
the store in multiple-unit lots, the housewife is 
usually interested in only one or two units of each 
lot. In like manner a daily necessity of many in- 
dustrial warehousing organizations is to accomplish 
a similar task as the housewife’s except the order 
selection from broken-lots must be done faster, more 
efficiently, and without the luxury of free time and 
labor. 

This problem is of prime importance to the West- 
ern Electric Co. Inc. in the efficient operation of 
its system of telephone equipment Distributing 
Houses located in many parts of the country. Each 
warehouse handles as many as 8000 items which 
have been either manufactured in Western Electric 
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plants or purchased in bulk from outside agencies. 
Some houses handle up to 1800 orders per 8-hour 
day with each order averaging approximately five 
items. Normally, about $2-3 million worth of busi- 
ness per month is processed through a house in 
routine equipment and supplies required for the 
operation of various telephone companies through- 
out the country. However, the distribution system 
must be able to cope with extreme conditions as 
might occur during the building or expansion of a 
central office, or in times of disaster such as floods, 
tornadoes, hurricanes, and the like. 


> Early Selection Systems 

In the early days of Western Electric’s Dis- 
tributing Houses, a system similar to that used by 
the housewife in a supermarket was employed. A 


selector would secure a requisition and tour the ware- 
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house with a chart, picking up items as he went 
along. However, this system required a large num- 
ber of selectors who wasted many hours each day in 
walking between item locations in the large ware- 
house. 

To keep walking to a minimum and to increase 
output, another system was developed to bring an 
order container, by means of slow moving conveyor, 
to selectors stationed at merchandise racks. Each 
selector examined the requisition and added items 
to the container from his rack. A difficulty en- 
countered in this system was that the selector had 
to be constantly on the alert to catch a requisition 
calling for an item at his location. If an order 
slipped by him due to inattention, it became neces- 
sary for the dispatcher to reroute the order, causing 
double handling and confusion since the requisition 
would appear as a new order to every selector along 
the line. 


Fig. 2—Order received from the field is processed and 
forwarded by pneumatic tube to this central control 
station for the order selection system. The dispatcher, 
at right, scans the requisition and raises pivotal pins on 
a container carrier so that the container will be auto- 
matically diverted from the inside express conveyor to 
an outside nonpowered conveyor at selected stations. 
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At this stage it was decided to develop an auto- 
matic order selection system based on a programmed 
conveyor loop. Design criteria called for a system 
that would allow one or more containers to be con- 
veyed with each requisition, automatically divert 
each train of containers to any one or more selecting 
stations as predesignated by a dispatcher, and finally 
deliver the completed order to a packing station 
for shipment on a “same day as received” basis. A 
system that fulfills these design criteria has been in- 
stalled in several Western Electric Distributing 
Houses. This system, Fig. 1, might be readily 
adapted to several types of warehousing operations 
such as a mail order house, or a manufacturer or 
distributor’s small item or repair parts depot. 


> Programmed Carriers 


The broken-lot order selection system consists 
fundamentally of a powered express conveyor loop 
which has a series of switching devices that divert 
one or more containers onto a parallel nonpowered 
roller conveyor at each selector station. When the 
operator has filled the requisition with items located 
at his station, he pushes the order containers back 
onto the express conveyor which carries the units 
to the next predesignated selector station. This 
process continues until the order containers have 
either entered or bypassed all the selector stations in 
the system, and the order is complete. A delivery 
conveyor then transports the entire order, which 
at this point may consist of one or more containers 
and several boxes or cartons, to a classifier who 
checks the content for completeness. The classifier 
also determines whether the order may be sent 
direct to a truck loading dock, or may require ad- 
ditional attention by a crew of packers. 

Key man in the semiautomatic selection system 
is the warehouse dispatcher who is located at a 
central control station, Fig. 2, and has full control 











Fig. 3—Graphic control panel at the dispatcher’s sta- 
tion monitors the entire system and warns dispatcher of 
delaying conveyor stoppages. Green, amber, and red 
indicator lights show condition of key points in the 
system at all times. 


of all the conveyors involved in the selecting op- 
eration. The dispatcher has a thorough knowl- 
edge of the materials in storage and at what stations 
they are normally located. To aid the dispatcher 
in monitoring the system, a graphic control panel, 
Fig. 3, is located at the central control station and 
keeps him informed of the flow on all supply and 
delivery lines at a glance. 

The dispatcher prepares to start an order into 
the selection system by programming the proper 
selector stations on a carrier—a flat steel platform 
with a vertical support at its forward end. Across 
the top of the vertical support is a horizontal row 
of pivotal pins in quantity to match the number 
of selector stations. By raising a pivotal pin to 
a vertical position, the carrier will be diverted from 
the express conveyor to a designated selecting posi- 
tion when the pin strikes a limit switch preceding 


Fig. 4—Carrier approaching selector station can actuate 
these two limit switches located on a bridge structure 
over the express conveyor. If the pivotal pin and the 
stationary pin both contact their respective limit switches, 
electrical and pneumatic circuits automatically cause a 
deflecting plate to swing across the express conveyor 
and divert the carrier into a selector station. If only the 
stationary pin strikes its limit switch, the deflecting blade 
will either remain in a neutral position or be swung 
from an open to a neutral position so that the carrier 
can bypass the station. 
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the station. A stationary pin on one side of the 
vertical support is designated as an “express” pin 
and is used to reset diverting devices when a carrier 
is programmed to bypass a selector station. 

The order containers used in the system are 
heavy-duty, open-type hampers having textile han- 
dles on each end. Merchandise is delivered to tele- 
phone companies in these hampers, and used 
materials and equipment are returned to the ware- 
house in the same containers for salvage or repair. 
The hampers are automatically loaded onto the 
carriers by a pneumatic cylinder actuated by a foot 
switch under the control of the dispatcher. When 
the foot switch is depressed, the pneumatic cylinder 
pushes a hamper from a hamper feed line onto a 
carrier on a parallel feed line directly in front of 
the dispatcher. Both the hamper feed line and the 
carrier feed line are kept supplied by other opera- 
tions in another section of the warehouse. 

The dispatcher surveys an incoming order and 
determines which selector stations are involved. 
He then proceeds to raise the corresponding pivotal 
pins on the vertical support of the carrier, places 
the requisition form into the hamper, and depresses 
a foot switch to release a stop gate. In the event 
that more than one hamper is required to hold the 
order, the dispatcher operates a pushbutton on the 
control panel and extra hampers feed out from the 
hamper line. These hampers follow the lead carrier 
as it is diverted to and from the various selector 
stations throughout the system. Only one lead 
carrier with programming pins is required for each 
separate order. 


> Operation At Selector Station 


As the lead carrier approaches a selector station 
stocking items on the requisition, the raised pivotal 
pin designating that station strikes a limit switch, 
Fig. 4, located on a bridge structure across the 


AutomaTion—August 1959 





express conveyor. A fraction of a second later 
the stationary pin on the carrier also strikes a second 
limit switch on the bridge structure. This action 
starts a sequence of pneumatic and electrical opera- 
tions, Fig. 5, which raise a pneumatically operated 
gate to temporarily hold the carrier until a pneu- 
matic cylinder can swing a steel deflecting blade 
across the express conveyor. The stop gate then 
lowers, and the carrier and following hampers are 
guided by the deflecting blade off the express con- 
veyor, Fig. 6, and onto a nonpowered roller conveyor 
in front of the selector station operator. When 
the carrier has come to rest, the selector operator 
checks the requisition and fills the hamper or 
hampers with all items that are located at his 
station, Fig. 7. If a piece of equipment is in a box 
or carton that is too large to fit in a hamper, the 
operator merely places the unit in the train follow- 
ing the lead carrier. 

During this time, the deflecting blade remains 
in its open position across the express conveyor. 
If the next order that follows is destined for the same 
selector station, its lead carrier programming pins 
will strike the limit switches on the bridge structure, 
but nothing will happen. Instead, the second order 
will be deflected onto the station conveyor, pushing 
the first order farther into the station. It makes 
no difference how many hampers, boxes, or parcels 
are included in the order, for all units will pass 
through the deflector position in the same manner 
as the lead carrier. 

When a carrier destined for a different selector 
station approaches the limit switches on the bridge 
structure, only the stationary pin will strike a 
limit switch. This action starts a sequence for 
reversing the deflecting blade, Fig. 5, in which the 
stop gate raises to temporarily hold the order, the 
deflecting blade returns to its neutral position, and 
the stop gate lowers to allow the order to proceed 
on the express conveyor. 

When the selector operator has completed his 
part of the requisition, the order is ready to be 
transferred back to the express conveyor for move- 
ment to the next designated selector station. This 
may be accomplished in two ways, depending upon 
the number of units making up the carrier train. 
For small orders of one or two units, the operator 
may push the carrier and extra hamper directly 
across a narrow skid plate onto the express con- 
veyor, Fig. 8. For large orders of many units, the 
operator presses a manual control pushbutton located 
immediately in front of the next selector station 
bridge structure. This action causes the stop gate 
for this station to raise, stopping all traffic on the 
express conveyor. At the same time, the deflecting 
blade for the next station swings in reverse across 
the station conveyor forming a gate for conveyor 
access back to the express conveyor. The operator 
then pushes the order train toward the deflecting 
blade, Fig. 8, and powered rollers assist in moving 
the train onto the express conveyor. 

When manual control is in effect, no automatic 
deflection can take place. Since this might cause a 
bottleneck if not used with discretion, a signal 
light on the dispatcher’s control panel remains 
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illuminated while the deflecting blade is in a re- 


versed position. Therefore, if the light remains on 
for too long a time, the dispatcher can take action 
to investigate the bottleneck. As soon as the order 
train has cleared the selector station, the selector 
operator presses an automatic control pushbutton 
which causes the deflecting blade to return to a 
neutral position and lowers the stop gate, allowing 
orders to proceed normally on the express conveyor. 

As a carrier leaves the last selector station for 
which it was programmed, it will travel along the 
express conveyor, automatically resetting deflecting 
blades to a neutral position by means of the sta- 
tionary pin. The train then leaves the selecting 
system and is conveyed to checking and packing 
stations located in other parts of the warehouse. 

The time to fill an order is subject to a number 
of variations such as the number of items, the num- 
ber of selector stations involved, and the speed and 
dexterity of the selector operators. As a conven- 
ience, rows of smail shelves are mounted over the ex- 
press conveyor on which are stored all fast moving 
items. Slower moving items are stored in racks 
immediately to the rear of each selector station. 
Generally speaking, a normal order routed to 
three selector stations would pass through the sys- 
tem in about '/% hour of operating time. How- 
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HEART of the broken package order selection system is the 
automatic operation of the de lecting blades at the various 
selector stations. Each deflecting blade has three operating 
positions as shown in Fig. 5b. The neutral position allows 
order carriers to bypass a selector station; an open position 
diverts carrier trains from the express conveyor into the selec- 
tor station; a reverse position permits the carrier trains to 
be pushed out of the selector station and onto the express 
conveyor. Steps in the operation of a typical deflecting blade 
through the three position modes can be followed by reference 
, ~ pneumatic and electrical circuit diagrams in Fig. 5a, 

and c. 


Blade In Neutral Position. When the deflecting blade is 
in a neutral position, all pneumatic and electrical components 
are in the operating positions shown in the diagrams. Lead 
carriers bypassing this station have no effect on the circuits 
since only the stationary pin on the bridge structure will 
strike limit switch ILS. Although this switch momentarily 
closes, no action occurs since limit switch 3LS1 is held open 
by virtue of the blade being in the neutral position. 


Actuate Blade To Open Position. Lead carrier programmed 
for this station approaches bridge structure. Raised pivot 
pin strikes limit switch 2LS, opening contact 2LS1 and clos- 
ing contact 2LS2. Stationary pin then strikes limit switch 
1LS, momentarily closing this switch. As carrier continues 
to move, pins ions switches in such a manner that ILS is 
opened before 2LS is reversed to starting position. 

When contact 2LS2 is closed momentarily, latch relay 2CRL 
is energized closing contacts 2CRI, 2, and 3. Closed con- 
tact 2CR1 completes a circuit to solenoid 3SOL! through 
closed limit switch 7LS, energizing this solenoid and causing 
the spool of valve A to shift, admitting air to the blind end 
of gate cylinder PC3. As the piston of this cylinder moves 
toward the rod end, a dog attached to the piston rod re- 
leases limit switch 5LS, allowing contact 5LSI to close and 
contact 5LS2 to open. Latch relay 3CRL is energized through 
closed limit switch contact 5LS1. Contact 3CRI1 closes, en- 
ergizing time delay relay TR. During this time, the piston 
of cylinder PC3 ee reached the rod end position, raising 
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PNEUMATIC AND ELECTRICAL CONTROL ACTIONS 


‘AUTOMATIC control. | 
Stop gate under carrier 


the gate and stopping the carrier on the express conveyor. 
At the same time, the dog on the piston rod strikes limit 
switch 7LS, causing its contact to open and de-energize sole- 
noid 3SOLI. 

Through the operation of time delay relay TR, an order 
which may be in the process of passing through the selector 
station is allowed to clear. After the relay has timed out, 
its contact TRI closes, and solenoid ISOL1 is energized 
through previously closed relay contact 2CR3. This causes 
the spool of valve C to shift, admitting air to the rod end 
of cylinder PCl. As the piston of cylinder PCl moves 
toward the blind end of the cylinder, a mechanical linkage 
attached between the piston rod and the deflecting blade 
causes the blade to swing open across the express conveyor. 
When the blade reaches its open position, it strikes limit 
switch 4LS, causing contact 4LS1 to open and contact 4LS2 
to close. Through closed contacts 4LS2, 2CR2, and TRI, 
unlatch relay 4CRU and solenoids 2SOL1 and 3SOL2 are 
energized 

Energizing of unlatch relay 4CRU has no effect on the 
circuit since all contacts of this relay are already in the un- 
latched position. The same is true with solenoid 2SOL1 
which causes no action since the spool of valve B is already 
in the shifted position. However, as energization of solenoid 
3SOL2 causes the spool of valve A to shift back to its origi- 
nal position, admitting air to the rod end of cylinder PC3 
and moving the piston of this cylinder back to its blind end. 
This action causes the gate to lower, allowing the carrier 
and train to enter the selector station by means of the de- 
flected blade across the express conveyor. 

As the rod of cylinder PC3 retracts, the dog on the rod 
releases limit switch 7LS and, upon reaching its home posi- 
tion, engages limit switch 5LS, opening contact 5LS1 and 
closing contact 5LS2. The contact of limit switch 7LS is 
mechanically arranged so that it closes after contact 5LS2 
has closed to prevent re-energization of solenoid 3SOL1 
through closed relay contact 2CRl. The opening of contact 
5LS1 de-energizes latch relay 3CRL. The closing of con- 
tact 5LS2 energizes unlatch relays ICRU, 2CRU, and 3CRU. 

Relay 1CRU has no effect on the circuit since its contacts 
are already in the unlatched position. Contacts 2CR1, 2CR2, 
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and 2CR3 are unlatched to an open position, de-energ a 
solenoids 3SOL1, 2SOL1, 3SOL2, and unlatch relay WER 
Contact 3CRI is unlatched to an open position, de-energizing 
time delay relay TR, opening contact et TRI, and de-energiz 
unlatch relays ICRU, 2CRU, and 3CRU. The electrica 
circuit is now back to its original startin sition with the 
exception of limit switch a8 which is held in a rev 
position by the deflecting blade and limit switch 3LS which 
is in a reverse position. 


Actuate Blade To Neutral Position. Other orders pro- 
grammed for this selector station will continue to enter this 
station as long as the deflecting blade is in the open posi- 
tion. However, when an order programmed for some other 
station approaches, the carrier will be held by the stop gate 
until the blade shifts to the neutral position. This occurs 
when the stationary pin strikes limit switch 1LS, closing its 
contact, while limit switch 2LS remains in its normal posi- 
tion. Latch relay ICRL is energized, causing its contacts 
ICRI, 2, and 3 to close. Contact ICRI causes solenoid 
3SOL1 to be energized, allowing cylinder PC3 to raise the 
stop gate and hold the carrier as previously described. 

When the piston rod of cylinder PC3 shifts, the d 
on the rod da eases limit switch 5LS, closing contact SLSt 
and opening contact 5LS2. Contact 5LS1 completes a cir- 
cuit to latch relay 3CRL, causing its contact 3CRI to close 
and energize time delay relay TR, which, in turn, times 


out and closes its contact TR1. Solenoid |ISOL2 is en- 

ergized through closed contacts TR1 and 1CR3, shifting the 

; spool of valve C and admitting air to the blind end of 

: cylinder PCl. As the piston of cylinder PCl moves to the 

ne pO rod end, a snout linkage attached to the rod and 


deflecting blade causes the blade to shift to the neutral posi- 
i } L tion. At the same time, limit switch 4LS is released, causing 
Leort| TT its contact 4LS1 to close and contact 4LS2 to open. When 
the blade reaches the neutral position, limit switch 3LS is 
actuated, opening contact 3LS1 and closing contact 3LS2. 
Through closed contacts 3LS2, 1CR2, and TRI, solenoids 

2SOL1, 3SOL2, and unlatch relay 4CRU are energized 
The circuit is now at a similar point as described in the 
actuation of the blade to an open position. Lowering of 
the stop gate, allowing the carrier to proceed to the next 
station, and unlatching of all relays occurs as previously de- 
scribed. When all actions have been completed, the electri- 
cal and pneumatic circuits are in their original starting posi- 

tions. 


Actuate Blade To Reverse Position. When a selector op- 
erator has finished filling an order, he can actuate a Manual 
Control pushbutton to move the deflector to a reverse posi- 
tion, allowing conveyor access to the express conveyor. Press- 
ing the manual control pushbutton allows latch relay 4CRL 
to be energized, causing its contacts 4CR| and 4CR3 to close 
and contact 4CR2 to open. The closing of contact 4CRI 
causes solenoid 3SOL1 to be energized, allowing the stop gate 
to raise as in previous description. Solenoid 1SOL2 is en- 
ergized through closed contact 4CR3 and manual pushbutton 
2PB, but no action occurs since the spool of valve C is al- 
ready in a shifted position. 

At the same time that pushbutton 2PB is pressed, solenoid 
2SOL2 is energized, causing the spool of valve B to shift. 
This admits air to the blind end of cylinder PC2, causing 
the piston to move to the rod end and to shift the deflect- 
ing blade to a reverse position through the mechanical link- 
age. In the reverse position, the blade strikes limit switch 
6LS, illuminating a light on the dispatcher’s control panel 
as a warning that the express conveyor is manually blocked. 

When the selector operator has completed moving the car- 
rier train onto the express conveyor, he presses the Automatic 
pushbutton 1PB. This energizes solenoids 2SOL1, 3SOL2, and 
unlatch = 4CRU. Energization of solenoid 2SOL1 causes 
the s a aie B to shift, admitting air to the rod end 
of cy aden PC2. As the piston of cylinder PC2 moves to 
the blind end, the deflecting blade returns to the neutral 
position. At the same time, energization of solenoid 3SOL2 
causes the stop gate to lower as previously described, and en- 
ergization of unlatch relay 4CRU allows its contacts 4CR1, 2, 
and 3 to return to their normal position. The system is 
now in its original starting position with the deflecting blade 
in the neutral position. 
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HANDLING s 
BROKEN-LOT ORDERS 


ever, the nature of the operation is such that a 
back-log is generally created at the checking and 
packing stations at the end of the day, and this 
factor may add another 1/4, hour or more to transit 
time of orders through the system. 


> Design Features 


All supply conveyors feeding into and out of the 
order selection system are mounted at ceiling height 
to conserve operating floor space. On long con- 
veyor runs where several tandem power driven belts 
are used, photoelectric cells provide automatic full- 
line protection of the individual drives operated 
from the central control panel. Safety switches 
and jog buttons for these elevated drives are mounted 
on columns within sight of the photoelectric de- 
vices. If a hang-up is signaled by the photoelectric 
cell to the central control panel, the dispatcher 
can direct a selector operator over an intercom 
system to restart the halted drive via the jog 
button. If the operator cannot clear the stoppage, 
he can throw the safety switch, disconnecting power 
to the drive motor, before calling maintenance 
personnel. 

For simplicity in reading the graphic control panel 
at the dispatcher’s station, Fig. 3, a three-color coded 
system is used for denoting conveyor operation. 
Within the conveyor path representation on the con- 
trol panel are mounted a series of green, amber, 
and red indicator lights. When all conveyors in 


Fig. 6—Action view shows a carrier train being diverted 
off the express track and onto the conveyor at a selector 
station. Speed of the express conveyor is adjustable up 
to 120 feet per minute. 


the system are operating normally, all of the green 
indicator lights are lit. If a photoelectric cell signals 
that a hang-up has occurred in a feed line conveyor, 
an amber light will illuminate in place of the green 
light at the affected point in the diagram. This 
will caution the dispatcher that action may be nec- 
essary if the delay is not cleared within a reason- 
able length of time. A red light indicates that a 
conveyor in the system has been stopped either by 
a selector operator or by a safety device and must 
be restarted from the control panel. 

Located along the entire length of the selecting 
conveyor are a series of emergency stop, main- 
tained-contact type pushbutton stations. These are 
positioned so that any selector operator will be 
working within twenty feet of one of these stations 
at all times. Depressing any emergency stop push- 
button will halt the express conveyor at the re- 
spective controi station, along with its correspond- 
ing deflecting unit, and all conveyors and deflecting 
units feeding into this position. Conveyors and de- 
flectors located beyond the emergency stop sta- 
tion will continue to operate, keeping man-hour 
loss to a minimum. Simultaneous with the emerg- 
ency stopping of any conveyor, an alarm bell will 
ring and an indicating lamp will light on the control 
panel, pinpointing the trouble spot. The dispatcher 
may quickly, by means of the intercom system, 
determine the cause of the stoppage and take the 
necessary steps to restore the system to normal. 
A safety feature is that the conveyor cannot be 
restarted by the dispatcher until the specific emerg- 
ency stop station has been restored to reset posi- 


Fig. 7—When a carrier train comes to a halt on the 
station conveyor, the operator scans the requisition and 
fills the hampers with items stocked at his position. Fast 
moving items are stocked in a rack over the express 
conveyor, and the remaining items are racked to the 
rear of the operator. 
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Fig. 8—The carrier can be returned to the express conveyor in two ways. Small 
trains of one or two units can be pushed over a narrow skid plate separating the 
express conveyor from the nonpowered unit. When many hampers are in the 
train, the operator can actuate a pushbutton to move the deflecting blade to a 
reverse position. Double-width powered rollers then help the operator move the 


train onto the express conveyor. 


tion. Therefore, two or more people are responsible 
for restarting the system after a stoppage has been 
cleared. 

A system under the direct control of so many 
people is often conducive to frequent stoppages 
for reasons such as load variations, varying demand 
peaks at particular selector stations, and during the 
breaking in of new employees. Consequently, it 
was necessary to design the deflector control system 
with a reasonably foolproof circuit so that upon 
restoration of power after an emergency stop, all 


are you stuck? 


oo See U VS 


orders that were in the actual process of switch- 
ing would resume their proper flow. Confusion 
caused by split orders, resulting in increased oper- 
ating costs, was thus mimimized. 

Five broken-lot selecting systems have been de- 
signed and installed in Distributing Houses of the 
Western Electric Co. Inc. Modification and im- 
provements are continually being made on each 
successive installation to bring about further reduc- 
tions in labor, to effect economies in installation 
and operation, and to reduce order handling time. 


Since its inception Automation has helped increasingly in the solution of 


hundreds of widely diversified practical problems in making manufacturing opera- 
tions more automatic. Regardless of the character of the operation or system being 
developed, somewhere in industry a similar problem has been solved and, very 
often, equipment is available from reliable builders or suitable techniques are 
known to specialists. 

Development can be simplified, engineering costs reduced, and reliability 
guaranteed with tried and proved equipment and devices available today for 
achieving successful automation. Whether the problem is simple or complex, 
practical or technical, if you have not as yet seen the answer to your need in the 
pages of AuromaTion the Editors will be pleased to make special effort to help 
find the right answer. The vast reservoir of industrial know-how is yours for the 
asking. Take advantage of this reader service. Write to: The Editor, AuromaTiIoN, 


Penton Bldg., Cleveland 13, Ohio. 
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FOR TUMBLER LOCKS 


After all the necessary people are con- 
vinced that an assembly machine will 
solve a production problem, its design 
and fabrication can proceed. But all the 
details affecting operation cannot be 
foreseen. Preparing the machine to pass 
the acid test of daily production opera- 
tion therefore requires experience, pa- 
tience, and ingenuity all the way to suc- 
cessful production status. The author de- 
scribes some of the considerations in- 
volved in building and putting a lock 
assembly machine into production op- 
eration. 


By ROBERT MOORE 


President 
Moore Equi t Co. 
Indianapolis, Ind. 


) LOCKS are ubiquitous items in our society. 
* They are found in a range of shapes and sizes 
to fit their multitudinous applications, and 
individual designs may be used in quantities of hun- 
dreds, thousands, or millions. Tumbler locks for 
automobile doors are used by the millions, and each 
one includes small hard-to-handle components such 
as springs and tumblers. One manufacturer faced 
with making these locks brought in Moore Equip- 
ment Co. to design and build a machine to assem- 
ble them. The machine which resulted is the one 
in Fig. 1. A partial history of that machine helps 
to illustrate some of the considerations important 
in the successful bringing of such a machine to a 
production status. 
The operations performed assemble six tumblers, 
six springs, the barrel, and a retaining clip, to pro- 
duce about eight assemblies per minute, Fig. 2. 
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Fig. 3—Assembly cycle of lock machine provides two revolutions of index table. 


ator hand places the barrel; 


Oper- 


tumblers and springs are automatically placed; same 


operator inspects spring placement and places retaining clips; and assembly is staked 


by hydraulic press and ejected from fixture. 


Two operators would have been required 


to perform same operations on one revolution of indexing table. 


Build-up of the assemblies is accomplished in nine 
fixtures on a rotary indexing table, Fig. 3. Vibra- 
tory bowls are used to automatically feed the tum- 
blers and springs to placing mechanisms. The barrel 
and clip are manually placed by the operator, who 
makes a visual inspection of the spring placement 
before the assembly is staked by a hydraulic press. 
It was decided to feed the barrels by hand since 
there are several variations used. When the six 
tumblers are placed, they are checked so that if any 
tumbler is missing the assembly will be rejected at 
a succeeding station. Inspection for proper place- 
ment of the six springs and placing of a clip were 
decided to be manual operations. Ejection of the 
completed assembly is automatic, Fig. 4. 

An unusual indexing arrangement is used on this 
machine to allow the barrel to be placed by the 
operator; then, after several automatic placing oper- 
ations, to come past the same operator for inspection 
of springs and hand placing of clip. Twenty-seven 
indexes spread over two revolutions of the table 
dial (26 degrees 40 minutes of arc per index) are 
required to return a given fixture to its starting posi- 
tion. By using a two-revolution cycle for the dial, 
only one operator is required instead of the two 
operators that would have been required for a one- 
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revolution cycle. Since its index positions for the 
second revolution are different from its positions for 
the first revolution, a fixture does not stop under 
the same placing heads on both revolutions. There- 
fore, complex timing and alternate tools at a single 
position are not required to perform alternate oper- 
ations or prevent a wrong operation. This indexing 
idea was one that came from the user. With respect 
to user contributions, it is interesting to note that 
the attempt was made to select the best components 
for this machine, and the user assisted in this effort. 
In fact, the user made information available on 
past experience with numerous components in an 
excellent list of preferred manufacturers of com- 
ponents. 


> Providing For Nonuniformity 


The main problem in automatic assembly is to 
obtain uniform parts. Inspectors may state that all 
parts in a given lot are within print. This is some- 
times true of the important dimensions necessary to 
make the assembly function. It is almost never 
true of unimportant dimensions; especially since 
many of the functionally unimportant dimensions 
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Fig. 4—Automatic ejection station removes assembly 
from fixture after hydraulic press stakes retaining clip 
in position. A similar arrangement, following the tum- 
bler placing and inspection station, rejects units with 
missing tumblers. 


are not specified on the print. Flash on plastic parts 
and burrs on stampings get progressively worse dur- 
ing a production run. Radii change with different 
shipments of metal. Slight variations occur in 
multiple cavity molds. Some 10-32 nuts get in 
with 10-24 nuts. Dirt, cigarette butts, .and entirely 
different parts somehow get mixed into part sup- 
plies. 

None of these variances present a serious prob- 
lem with hand assembly. The assembler also acts 
as an inspector with little loss of time. With ma- 
chine assembly it is sometimes necessary to insert 
a parts inspection operation before assembly, as 
well as the customary inspection after each opera- 
tion. This lock assembly machine was no exception. 
An uninterrupted run of two minutes was unusual 
until the tumblers were inspected before assembly. 

It was known when the machine was designed 
that non-uniform parts supply would be a problem, 
so several precautions were taken. Dirt chutes were 
included in the vibratory feeders and tracks. Easily 
cleaned contour blocks were inserted just beyond 
the feeders so that any malformed parts would stick 
there and be easily removed. Placing heads were 
made easy to service and remove bad parts. Finally, 







Fig. 5—To meet the demand rate, this vibratory bowl 


automatic placing head. The track around the central 
tube supplies parts to the two tracks around the rim 


track unit with two single-track units. 


72 


unit was developed to feed and orient tumblers for the 


of the bowl. Production changes replaced this double- 


units are inspected after placement operations to 
detect faulty assemblies. 

The tumblers were the most difficult parts to 
handle. It was necessary to provide a means to 
feed the correct end forward with a given side up. 
This was accomplished with a section of narrow 
track on which misoriented parts would not balance. 
It was imperative to use a very low amplitude of 
vibration for the selection point to function properly, 
and 90 per cent of the parts coming up the track 
were misoriented and had to be rejected. Therefore, 
it was necessary to have a large number of parts 
coming up the track to attain the required feed rate. 

The high rate required was not obtained solely 
with conventional tracks around the inside of the 
bowl because of the pitch required for a double 
track (a double track bowl, like a double thread 
screw, has twice the pitch of a single track on the 
same size bowl). In order to get the required feed 
rate, a tube with single spiral track around its 
outside was constructed in the center of the bowl, 
Fig. 5. This auxiliary track delivered parts to the 
top track on the rim of the bowl. Overflow from 
the top track fell onto the second track. For tumbler 
feeding, a contour block and escapement are located 
at the end of the feeder bowl track. The contour 
cutout in the escapement is machined to stop any 
oversize or deformed parts. Openings beyond this 
contour block are all larger, and stoppages due to 
out-of-tolerance parts occur in the removable slide 
block of the escapement. 

Up to this point the tracks are full of parts. Be- 
yond this point there is only one part in the track 
at any one time. This eliminates the possibility of 
two parts wedging together and jamming the track. 
It also makes possible a much larger track and re- 
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duces the chance of sticking. This is a good stand- 
ard procedure for many parts, and is particularly 
good where a bend in the track is necessary. When 
dealing with small, light parts, gravity can not be 
depended upon to move them since a speck of dirt, 
a drop of water, or a film of oil can stop them in 
the track. With this in mind, this machine was 
designed with air blasts to help parts along the 
tracks. 

All tracks were made of rectangular cross sec- 
tion and assembled from separate pieces rather than 
being end milled from solid stock. This design 
made it possible to harden and polish all faces, and 
to provide a removable cover on one side of the 
track. By loosening two thumb screws, a complete 
track system can be exposed. 

A mechanical switch was used to distribute the 
tumblers from the two feed tracks to the six tracks 
of the placing head. Then at the placing head a 
transfer slide moves out from under the delivery 
tracks to deposit the tumblers in the placing head 
at the proper time. When the placing head is in 
position over a lock barrel, six plungers move over 
the head and push the tumblers past a detent bar 
into the lock barrel. These plungers, mounted on 
0.095-inch centers, are only 0.075 inch in diameter. 
They are straight lengths of music wire and are 
readily replaced if damaged. If any tumblers are 
missing, the associated plungers over-travel and 
operate a switch bar. This switch bar operates a 
memory circuit which rejects the faulty assembly 
at the next station. 


> Handling Springs 


The most difficulty was anticipated in handling 
the springs. They often squeeze together, and if 
the ends are open they tangle. The development 
of a 120-cycle vibratory bowl made feeding of these 
springs practical. The 120-cycle unit gives faster 
feed rates without the vertical bounce encountered 
on old style 60-cycle units. A double-track feeder 
was used for the springs. Gravity and the pressure 
from the feeder combine to move the springs along 
polished tracks. A clear plastic cover was used on 
the tracks so the springs could be observed at all 
times. 

In the escapement for the springs, a pointed es- 
capement pin extends into the track to hold the 
second spring in the track. A square pin under the 
leading spring completes the simple escapement. 
This escapement is covered with a hardened and 
ground plate. Springs are also distributed by a me- 
chanical switching arrangement from two feeder 
tracks to six tracks for the placing heads. 

Where it was necessary to use tubes to deliver 
the springs to the placing heads, stainless steel 
tubes were used. Tubes are undesirable because they 
cannot be cleaned easily, and parts cannot be ob- 
served inside them. Plastic tubing is sometimes 
used, but it is soft and wears. To facilitate clean- 
ing of the tube sections of the feed paths, tubes 
were attached to hardened and ground end blocks. 
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Each tube assembly can then be removed with 
thumb screws. 

Because of the close spacing involved, two plac- 
ing heads are provided for springs. Springs 1, 3, and 
5 are placed by one head, and springs 2, 4, and 6 
by the other. At the designated time in the ma- 
chine cycle, a placing head containing three springs 
comes down to rest on the lock barrel in a fixture. 
To eliminate possibilities of the springs coming back 
up with the head, plungers hold the springs down 
in place as the head comes up. Then the plungers 
come up and the spring placement is complete. 
Parts of the heads coming into contact with the 
springs, or having possibilities of jamming, can be 
disassembled with thumb screws, Fig. 6. 

Oddly enough, this function which had been ex- 


Fig. 6—Covers and sections of the feed tracks handling 
tumblers and springs were made readily removable. 
Tracks were designed as assemblies so faces contacting 
parts being handled could be hardened and ground. 
Where tubes were used to convey springs, they were 
fitted with end blocks so that the complete tube as- 
sembly could be quickly removed for cleaning. 


pected to be the most difficult proved to be the 
most trouble-free. This was due to the excellent 
quality and uniformity of the springs. 


> Adjusting Feed To Demand 


A vibratory feeder for a complicated part per- 
forms only over a narrow range of speeds. The 
more complicated the part, the more delicate the 
orienting must be, and the required speed or am- 
plitude becomes more critical. A requirement of a 
high feed rate further reduces the allowable speed 
range. Although a principle of operation is proved 
in the first track of a multiple-track feeder and 
only needs to be copied in the second, the first 
track for a difficult part is the easy one. After two 
tracks have been made to operate separately, the 
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speeds at which the two will operate never seem 
to be the same. Then begins the tedious process 
of making both tracks operate satisfactorily at the 
same speed. 

For hard-to-feed parts, the difficulty of such ad- 
justment goes up as the square of the number of 
tracks. For this reason, wherever the delivery rates 
will allow, switching devices can be effectively used 
to distribute the flow of parts from one or two 
tracks to several tracks. In the lock assembly ma- 
chine, such mechanical switches, Fig. 7 and 8, are 
used for both the tumblers and springs. Each of 
these switches contains two slides which are in- 
dependently positioned by air cylinders. In this ma- 
chine, the slides are at rest when parts are passing 
through them; no attempt was made to use the 
switches as escapements. With larger, solid parts, 
such a switch can frequently be used as an escape- 
ment also. 

When the delivery rate from one or two feeders 
is adequate for demand on several tracks, these 
switches are frequently used in place of several 
feeders. When the feed rate from one feeder is not 
sufficient to meet the demands of a single track, 
such a switch can be used in reverse manner to 
bring parts together from several feeders and switch 
them to one track. 


> In-Construction Changes 


Since it is possible to profit from the difficulties 
encountered by others, a review of some of the bugs 
found in the lock machine may be worthwhile. 
During the building and initial testing of the ma- 
chine, some modifications were incorporated. In the 
initial design, a cam timer was used with mercury 
switches. These switches would carry a heavy cur- 


rent and could be expected to last a long time on 
this type of operation. But it was found that stop- 
ping the timer in a certain position could produce 
a double impulse due to a surge of mercury in the 
tube. This problem was corrected by replacing the 
mercury switches with mechanical switches. 

The index table used in the machine was pur- 
chased with the table accurately jig bored for nine 
fixtures. Unfortunately, although the positions on 
the table were accurate, the index mechanism was 
not. The solution used was to re-bore the table to 
correspond to the indexes. This was accomplished 
by mounting a boring head on the machine, index- 
ing the table, and boring it in place. 

It was also found that an operator could not keep 
up with the planned rate of 10 assembled units per 
minute. The speed of operation was therefore re- 
duced to 8.4 units per minute. 

The index table was equipped with a barrel cam, 
having 270-degree dwell and 90-degree index, and 
an electric clutch and brake system. Originally the 
clutch and brake were operated on each cycle to 
give a longer dwell. Then ways were found to 
reduce the dwell required. Instead of stopping the 
barrel cam each index, it was possible to use just 
the dwell on the cam and eliminate all the extra 
movements of parts in the clutch, brake, and timer. 

When the machine was completed, the user sent 
an engineer to the Moore plant for a few days. A 
test run was made with a Moore operator under 
the supervision of the user’s engineer. The per- 
formance was satisfactory, so the machine was ac- 
cepted, delivery made, and the machine paid for. 

Theoretically the builder’s responsibility ended 
there. However, under actual shop operating con- 
ditions—operators not thoroughly familiar with the 
machine, run-of-mill part supplies—performance 
was not as desired. A man from the Moore shop 
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Fig. 7—Air cylinders operate two slides in a switching mechanism that distributes parts 
from two feed tracks to six tracks for placing in the assembly. Two such switches were 


used in the lock machine—one for tumblers, the other for springs. 
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by combining parts flowing from several tracks. 
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Fig. 8—Part switching mechanism for tumblers is shown 
on lock machine. Because of the nature of the parts, 
the escapement function is not performed by the switch, 
but by a separate escapement in the two supply tracks. 


went and improved the operation but did not ob- 
tain good performance. Due to the press of other 
work, several successive engineers from the user’s 
plant worked with the machine without achieving 
desired performance. 

Since the machine had been operated success- 
fully in the Moore plant, it was felt that the ma- 
chine could be put back into operation there. It 
was arranged to return the machine and put it 
back in operation at Moore expense—with two 
stipulations. First, a production man, who would 
be in charge of the machine in the user’s plant, 
would be sent to run the machine by himself for 
not less than two weeks. Second, since non-uniform 
tumblers were felt to be causing much of the trou- 
ble, they were to be inspected to obtain no more 
than one bad tumbler per thousand tumblers. Since 
six tumblers and six springs are automatically han- 
dled for each assembly, at a rate of over eight as- 


Fig. 9—Schematic plan view, of a vibratory bowl feeder 
and the forces that act on parts, illustrates why the 
chute vibrating with the bowl should not be too long. 
Forces developed by the feeder motion tend to move 


parts in circular paths and push parts against the side 
of a tangential discharge chute. 
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semblies per minute, about 100 parts are handled 
per minute. If one part in a thousand caused trou- 
ble, the machine would be stopped every ten min- 
utes to correct it. The user readily agreed to these 
stipulations. 


> Eliminating Production Bugs 


After the machine was returned, several minor 
changes were made to increase the reliability of 
operation and make servicing easier. The double- 
track feeder bowl for tumblers was felt to be too 
critical for this production operation, so it was re- 
placed with two single-track 120-cycle units. The 
discharge angle for tumblers was changed from 30 
degrees to 45 degrees to eliminate sticking in the 
track. The bottom of the tumbler track was hinged 
at the gage point for easier removal of defective 
parts. In addition, a spring-loaded slide was pro- 
vided for the escapement. The escapement moves 
one tumbler horizontally from a stack and drops 
it down the track with an air blast. Occasionally 
a tumbler would stick and be damaged by motion 
of the slide. Spring-loading of the slide corrected 
this. 

The discharge chute of the spring feeder was 
detached from the vibratory bowl and attached to 
the stationary track. This is frequently done now 
to increase the feed rate or to make a feeder less 
critical. The reason for this change is that the 
force in a vibratory bowl tends to move the part 
in a circle around the center of the bowl, while 
the discharge chute comes off the bowl at a tan- 
gent, Fig. 9. The longer the discharge chute, the 
less the force tends to move the part out of the 
chute, and the more the force moves the part lat- 
erally in the chute, 90 degrees to the direction of 
travel. If the chute is extended far enough, the 
parts will no longer move. If the track on the bowl 
ends at the point of tangency and the stationary 
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track begins there, the vibrations do not slow the 
parts in this stationary track. To help move the 
parts in that track, air jets were added and the 
downward slope of the track increased. 

The clear plastic plate that covered the spring 
tracks was replaced with a cover that extends only 
partially over the springs. About 75 per cent of 
each spring is exposed. When a defective part ap- 
pears in a track it is no longer necessary to remove 
the cover and dump all the springs in both tracks. 
By inserting a small hook in the defective spring 
the operator can snap it out past the partial cover. 

Originally the cam timer was driven by a small 
electric motor. The index table was driven by a 
separate motor and stopped and started with a 
brake and clutch. The cam timer controlled the 
brake and clutch as well as air valves. Under cer- 
tain conditions of turning air and electricity on and 
off, it was possible to get the timer and table out 
of phase. It was similar to getting the camshaft in 
an automobile engine out of time. The results were 
horrible, and it was difficult to re-time the equip- 
ment. The timer motor was removed and the timer 
provided with a chain drive from the index table. 

A second test run was made in the Moore plant 
by the user’s operator. After the operation was ex- 
plained and necessary service demonstrated, the 
operator was on his own. This was to simulate the 
conditions he would encounter in his own plant 
after re-delivery. Within two weeks he was sure 
he could handle the operation and service in his 
plant, and the machine was shipped. It is now in 
production operating at 80 per cent efficiency. In- 
spection of tumblers shows 10 per cent are defec- 
tive in some way. When a tumbler inspection ma- 
chine is put into operation, the efficiency of the 
assembly machine should increase materially. 

Looking back after completion of the machine, 
Robert Jennings, who was in charge of design and 
debugging, feels it was successfully completed only 
because of the ease of disassembly. If it had taken 
ten minutes to clear a jam instead of less than one, 
the debugging would never have been completed. 
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THE AUTHOR 


ROBERT MOORE is own- 
er and president of Moore 
Equipment Co. He started in 
his own business in 1939 af- 
ter experience in machine 
and tool design in several 
plants. 

Originally activity was in 
the photographic equipment 
business; World War Il 
made it necessary to go into 
parts manufacture. Tool 
work and production parts 
manufacture were performed 
for automotive and aircraft 
uses. 

After the war, emphasis switched to spe- 
cial machinery—“Which was always my 
first love,” admits Mr. Moore. In the course 
of building such machines, a_ vibratory 
feeder was developed. Production of these 
feeders is now part of the business. Spe- 
cial machines now bu‘lt include some type 
of feeding or small parts handling equip- 
ment. 


> Lock Coding 


Since locks must be unlocked only by the proper 
key, tumblers must be coded to fit a given key. In 
locks assembled on this machine, the tumblers are 
all the same when placed in the barrel. A later 
operation on another machine removes selected por- 
tions of the tumblers to provide the coding. 

In the alternate major procedure for lock pro- 
duction, different tumbler designs are inserted in 
the lock barrel to provide coding. Some locks made 
in this manner have tumblers with “windows” of 
different shapes to provide the variations. If a lock 
had six tumblers and there were six different win- 
dow variations, there would be a possibility of six 
to the sixth power (or 46,656) variations of this 
lock. In practice, not all these possibilities would 
be used, but the machine to perform the assembly 
job will be quite complex. Work has already been 
performed on plans for such an assembly job. It 
may have a keyboard or an automatic sequencing 
device to select the desired tumblers. 


It has been pointedly mentioned at various times that in engineering auto- 
mated systems new as well as old techniques and devices may prove extremely 


useful. 


Practical results require the investigation of all available equipment that 
can contribute to the effective development of suitable automatic lines. 


Informa- 


tion on such equipment is presented in various departments of the magazine 


each month as useful data become available. 
for further evaluation a post card is included on Page 19. 


To aid in obtaining detailed data 
Take advantage 


of this service. The Editors will be glad to help in this or any other way. 
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EXTENDING 
PROCESS CONTROL 


WITH PNEUMATIC-ELECTRICAL TRANSDUCERS 


Where technological change occurs, the new does not always 
supplant the old. An excellent example is found in examining 
the role of electrical equipment in process instrumentation. 
The author shows how electrical techniques (the new) com- 
plement pneumatic techniques (the old) to provide greater 
flexibility for specialized jobs. 


By WALTER S. SHARSHON, Application Engineer, Minneopolis-Honeywell Regulator Co., Philadelphia, Po. 





> FOR a number of years pneumatic systems using the transmitter-receiver 
concept have been predominant in many process applications. There 

is every reason to expect that there will be a continuing need for these 
systems. Behind pneumatic systems is a long period of development and 
extensive field experience. The broad range of available pneumatic instru- 
ments is reliable and versatile, and it is easily understood and maintained 
by operating and maintenance personnel. 

Systems based on electrical techniques, on the other hand, have progressed 
at a slower pace. Except for certain measurements—such as conductivity, 
pH value, gas analysis, and the like—there were no compelling reasons for 


Any pneumati_ 
_Teceiver, with or 
without control 


CONTROL ROOM MOUNTED 


Fig. 1—Placement of pressure-to-current transducer (P/l) and current-to-pressure trans- 
ducer (I/P) in control loop is illustrated. A similar arrangement would be used be- 
tween a pneumatic controller and a pneumatically actuated contro! valve. 
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SIGNAL 
CONVERSION 


OPERATION of pressure-to-current transducer is 
schematically shown in the diagram. The input pneu- 
matic signal is applied to a bellows which deflects 
a pivoted beam. The beam motion is sensed by a 
change in the air gap of a detector coil, which changes 
the inductance of a transistorized oscillator circuit. 
The net dc signal in the output circuit, which is 
proportional to the original input pressure, is trans- 
mitted to a receiving unit. A portion of the output 
current is applied to a magnet unit (a pancake-shaped 
coil suspended in the air gap of four permanent mag- 
nets) to rebalance the beam and complete the feed- 
back loop. The comparison of this operation to pneu- 
matic force balance operation is apparent—the input 
bellows and pivoted beam can be compared to a pilot 
relay, and the magnet unit rebalances as a feedback 
bellows in pneumatic operations. 

A weatherproof model of a pressure-to-current trans- 


ducer is shown in photograph (a). Explosionproof 


Magnet lever 


cases for Class I Group D Division 1 (National Elec- 
trical Code) applications are available. An optional 
housing permits multiple unit relay rack mounting. 
In all cases, the entire chassis can be removed by 
quick-connect attachments without disturbing external 
connections. Plug-in or quick-connect components 
are used for easy servicing. 

The current-to-pressure transducer is almost identi- 
cal to the P/I unit shown. Either wall, pipe, or 
valve mounting is provided. An explosionproof case 
for Class I Group D Division | applications is also 
available. The I/P transducer also provides the quick 
chassis removal, servicing features, corrosion-resistant 
construction, and force balance operation characteris- 
tic of the pressure-to-current transducer. Photograph 
(b) illustrates the relay rack version of the current- 
to-pressure transducer. Three units can be mounted 
on a single relay rack line for space conservation. 

Compatibility of electric and pneumatic instruments 
is indicated by the chart recording. A typical record 
from a field installation, the particular application has 
a P/AI—I/P transducer loop operating in parallel with 
an existing pneumatic flow control loop. The records 
are purposely offset to avoid record cross-over. The 
outer curve was recorded from electrically transmitted 
signals, the inner curve from a standard pneumatic 
transmitter. 
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the widespread adoption of electrical systems. More- 
over, there was a natural reluctance on the part of 
some users to substitute the new for the familiar. 

In the last few years, however, a number of 
factors have emerged favoring broader use of elec- 
trical control systems. For example, there is the 
need for increased sensitivity in the measurements 
of process variabies and faster transmission of data. 
And there is the trend toward centralized control 
as industrial processes, particularly in the continuous 
process industries, become larger and more complex. 
The vast amounts of process intelligence that are 
now being assembled by data handling systems 
(which eventually will lead to the use of indus- 
trial digital computers in the control loop) require 
equipment having electrical inputs and outputs. 

Both pneumatic and electrical systems have dis- 
tinct advantages. The opportunities today for com- 
bining them in the same measurement and control 
loop are many and varied. With transducers that 
convert pneumatic to electric and electric to pneu- 
matic signals, compatible systems can be achieved 
without difficulty. In fact, the two systems comple- 
ment each other in many respects. 


> Transducer Applications 


A typical combination system using pneumatic 
transmitting and control instruments with an elec- 
tric signal interconnection between the units is 
shown in Fig. 1. The 3-15 psig output of any 
standard pneumatic device or transmitter is converted 
into a 4-20 milliampere de signal by a pressure- 
to-current (P/I) transducer. This electric signal 
can be transmitted instantaneously up to 5 miles 
or more over a single pair of wires to a current-to- 
pressure (I/P) transducer which reconverts the 4-20 
milliampere dc signal to a 3-15 psig pneumatic sig- 
nal. The required power source or power supply 
can be conveniently tied in series with the trans- 
ducers at the receiving end of the circuit. A similar 
arrangement of transducers also will work between 
a pneumatic controller and a pneumatic control 
valve. Where multitransducer loops are in opera- 
tion, a single power supply is available for all 
power requirements. 

This type of compatible system can be used to 


FIELD MOUNTED 


Any pneumatic transmitter 
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great advantage for: Increasing speed of response 
on critical control loops; long distance transmission; 
and providing electrical signals for data handling 
and off-line computer applications with pneumatic 
control systems. A transducer loop interconnecting 
pneumatic instruments permits the use of small size 
transmission wire that can be protected from damage 
or corrosion in conduit runs. Instrument hook-up 
changes can be made rapidly and neatly. 

Application of P/I and I/P transducers is not 
confined to a loop configuration where both units 
are used. These units can also be used individually 
to provide combination systems for: Data logging 
and computing functions; pneumatic control valve 
operation from electric systems; tie-in of pneu- 
matic transmitters with electric systems; and tie-in 
of electric transmitters with pneumatic systems. 


>» Sor Example 


Increasing Speed of Response. Nearly every 
plant has one or more “trouble loops”—points at 


which adequate automatic control cannot be achieved 
because of time lags inherent in long distance 
pneumatic transmission lines. These trouble loops 
are usually associated with extremely fast process 
changes such as occur in flow and pressure measure- 
ments. The usual procedure to meet this lag prob- 
lem is to field-mount the controller close to the 
valve. This remedy necessitates multitubing runs 
for each controller. Further, there is poor ac- 
cessibility for maintenance and controller setting 
readjustment. 

The addition of transducer units to electrically 
transmit both the process variable signal and the 
controller signal will eliminate long distance 
transmission lags without the need for replacing 
existing control equipment and permit controller 
mounting in the control house. 


Long Distance Transmission. It is sometimes de- 
sirable, or even necessary, to bring in data from 


Fig. 2—Modern data logging equipment can be added 
to existing pneumatic control systems by means of pres- 
sure-to-current transducers and equipment to convert 
the current signal into a proportional voltage signal. 
A single power source can supply all power require- 
ments for a multitransducer operation. 





Fig. 3 — Proved performance 
records of pneumatic contro! 
valve operators make the 
units a preferred form even 
in some all-electric installa- 
tions. Current-to-pressure 
transducer connected in the 
line as indicated will permit 
the use of a pneumatically 
actuated valve in an electri- 
cal system. 


Valve or valve positioner 


existing pneumatically controlled process areas to 
some central location. Information to and from tank 
farms, outlying recovery or effluent areas, or cooling 
water supply areas can aid in over-all plant opera- 
tion. In many cases, the distances involved surpass 
the capabilities of pneumatic transmission. It is 
now practical to use a transducer loop system to 
transmit data 5 miles or more with excellent 
accuracy. 

An additional advantage in using transducers 
on pneumatic control loops is that in the future data 
logging and computing can be added to measure- 
ment and control loops by merely connecting 
them to the electrical transmission line. The addi- 
tion of a 2!/4-ohm resistor in series with the line 
automatically supplies a 10-50 mv de signal for 
logging or computing. If a larger signal is desired, 
a proportionately larger resistor is required. This 
would provide the desirable flexibility for new and 
advanced techniques. 


Data Logging and Computing Systems. Where 
data handling or computing is anticipated on com- 
pletely new installations, an all-electric system is 
generally recommended from an economic stand- 
point since transducers required with pneumatic 
systems are eliminated. However, where these are 
desired on an already installed pneumatic control 
system, a conversion to electrical signals must be 
made. Fig. 2 schematically illustrates the tie-in of 
a pneumatic control system with a data logging 
system. The process variable signal is converted 
into a de signal by the identical P/I transducer used 
in the transducer loop system previously discussed. 
The output current is sent through a dropping 
resistor to develop a proportional millivoltage or 
voltage as an input signal to the data logging equip- 
ment. The required power supply is tied in series 
with the P/I output circuit. As in transducer loop 
operation, a single power source can be used to 
supply all power requirements for multitransducer 
operation in the data handling system. 


Pneumatic Control Valve Operation. In actual 
practice, many of the all-electric control installa- 
tions will in reality be combination systems. Pneu- 
matic control valve operators will continue to be 
popular because of their great versatility in thrust, 
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trouble-free operation, and lower initial cost. Thus, 
from an all-electric measuring and control system, a 
conversion from electric to pneumatic signals will 
be required. Fig. 3 illustrates such a system. The 
electric controller output is transmitted through 
two wires to the field-mounted current-to-pressure 
transducer which converts the dc signal to a pro- 
portional pneumatic signal. No external electric 
power source is required for the I/P transducer op- 
eration. 


Pneumatic to Electric Tie-In. Installation of all- 
electric systems will require a wide variety of trans- 
mitting units. In some cases, the electric counterpart 
of pneumatic transmitters may not be available. 
When specific functional characteristics, i.e. ranges, 
material of construction, etc., are available only as 
pneumatic transmitters, a P/I transducer will bridge 
the gap between the electric and pneumatic devices. 


Electric to Pneumatic Tie-In. In a similar fashion, 
all-pneumatic systems can frequently benefit by the 
addition of electric transmitting instruments. Where 
instrument air is not available, or long distance 
transmission is involved, an electric transmitter 
coupled with an I/P transducer will extend the use- 
fulness of the instrumentation system. Fig. 4 illus- 
trates process pressure measurement and transmis- 
sion with a tie-in to a pneumatic recording system 
by means of the I/P transducer. 


> Basic Requirements 


A combination system will be practical only if 
it meets certain requirements: 


1. Nominal initial cost. Any combination system 
may add additional expense to the instrument sys- 
tem. The cost of the required transducer units, 
therefore, must be in line with the benefits gained. 


2. Installation ease. Instrument installation costs 
must be kept down. This can only be achieved with 
simple wiring connections and mounting facilities. 
A simple, single box approach with a two-wire inter- 
connection between electrical instruments and no 
external power requirements at field locations will 
meet this requirement. 


AuTomaTion—August 1959 





FIELD MOUNTED 


3. Low maintenance costs. Transducers must be 
able to withstand the demanding requirements of 
field usage. Corrosion resistant construction must 
be used throughout. All parts must be readily ac- 
cessible for checking and parts replacement. Long- 
life components for continuous trouble-free operation 
are required. 


4. High accuracy. Both calibrated and operational 
accuracies must be high to avoid introducing addi- 
tional errors in the instrument loop. 


Transducer units that meet the requirements of 
combination systems are available. Examples of 
units developed by Minneapolis-Honeywell Regu- 
lator Co. are shown in the box accompanying this 
article. 

To sum up, the value of combination systems lies 
in their ability to improve pneumatic instrumenta- 
tion systems by: Increasing transmission distance 
from hundreds of feet to several miles; improving 
speed of response for fast process control loops; per- 
mitting compact corrosion-protected transmission 


Fig. 4—Emphasizing the role of the transducer in dis- 
tance transmission, diagram illustrates units as they 
would be connected where pneumatic recording system 
is employed. Such an approach can expand poten- 
tial usefulness of existing instrumentation system by 
permitting additional instruments to be employed even 
though distance prohibits use of pneumatic transmis- 
sion of signals. 


lines; and adapting pneumatic systems to data log- 
ging systems and evolving modern forms of central- 
ized control. 

The operation of electric valves or magnetic am- 
plifiers from pneumatic systems, converting signals 
from electrical transmitters to pneumatic signals for 
operation of pneumatic control systems, and oper- 
ation of pneumatic equipment from electronic po- 
tentiometer-type control systems are further examples 
of the benefits to be derived from combination sys- 
tems. 

It is the use of transducers that makes possible a 
flexibility that heretofore could not be realized in 
putting together systems for specialized control ap- 
plications. 


UNIQUE tooling setup enables Cummins Engine 
Co. to eliminate a separate operation by center drill- 
ing aluminum pistons through the spindle while 
they are being bored, faced, turned and chamfered. 
Alignment of center drilling and skirt boring is as- 
sured because both operations are done simultane- 
ously while the work rotates. 

The center drilling operation is accomplished by 
having a cam driven, spring-loaded drilling spindle 
connected directly to the main camshaft of the 
Seneca Falls Machine Co. lathe. The center drill- 
ing spindle is in a retracted position when the piston 
casting is mounted in the chuck. Rotation of the 
main camshaft is transmitted through a 1:1 ratio 
chain drive to the auxiliary camshaft and translated 
into linear motion by a cam roller in the feed cam 
groove. The cam roller is keyed into the drilling 
spindle shaft. 

As the feed cam turns, the roller forces the drilling 
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Air cylinder for opening and 


Main cam shaft 


spindle (keyed to prevent rotation) forward, thus 
machining a center in the piston dome. When the 
centering operation is complete the tooling is auto- 
matically disengaged and forced to retract by spring 
action. 
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Fig. 1—Diagrams indicate scope of automatic found- 
ry at Brillion Iron Works Inc., Brillion, Wis. As 
shown in elevation view, an extensive sand han- 
dling system has been provided to support auto- 
matic mold preparation. The plan view highlights 
the area containing the mold preparation system. 
With five operators, molds can be completed at 
the rate of 240 per hour. Numbers on the plan 
view refer to the respective figure numbers for 
the photographs illustrating this article and indi- 
cate the location of the illustrated equipment on 
the plan view. 


PRODUCTION FOUNDRY 
AUTOMATES 


SAND MOLD HANDLING 


METAL FORMING by sand casting is pecul- 
iarly adaptable to handling automation—an 
important factor that has enabled a _time- 
honored production method to keep pace with mod- 
ern demands for economy. Molten metal and mold 
sand, two of the major constituents in a foundry 
operation, have physical properties that enable 
them to be handled en masse. Mold flasks, a third 
constituent, can be standardized, thus creating the 


Pouring zone e 


constant size units that enable repetitive handling 
of discrete items to be mechanized. 

In an ideal position to capitalize on this auto- 
mation potential are the captive foundries, where 
lengthy production runs of a standard design can 
typically be found. That independent foundries can 
also capitalize on the automation potential is at- 
tested to by an installation at Brillion Iron Works 
Inc. The company has created an integrated sys- 
tem that includes automatic molding machines and 
automatic sand, flask, casting, and mold handling 
equipment. 

The system provides for a constant movement 
of cope and drag flasks to their respective mold 
blowers (automatic blow-squeeze machines that com- 


Fig. 2—At the beginning of a mold preparation cycle, 
cope (top) and drag (bottom) flasks are separated 
after emerging from a shakeout machine (rear). As 
combined flasks index into separating position a limit 
switch is tripped. With this, the cope and drag flasks 
are parted as a cylinder moves a curved plate as- 
sembly upward. The cope flask is supported in the 
curved plate by conveyor wheels that bear on the 
flanges of the flask. Through a cam action the sepa- 
rator turns approximately 45 degrees as it rises. At 
the separator’s top position, a limit switch actuates a 
pneumatic cylinder which pushes the cope flask out 
of the separator onto the conveyor shown in the top 
right of the picture. The lower conveyor leads to the 
drag mold blower and the higher conveyor to the cope 
mold blower. 
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pact a measured amount of sand around a pattern 
to form part of the mold) and through a closing 
station where both halves of the mold are joined. 
Molds are then transferred to a mold car conveyor 
which carries them past a pouring station. After a 
cooling run during which the castings solidify, the 
mold car conveyor delivers the molds to a shakeout 
station. Here the castings are separated from the 
sand and, subsequently, the cope and drag flasks 
are parted and started through another molding 
cycle. 

The conveyors in the mold preparation area con- 
sist of two parallel, rail-like sections on which small 
wheels are mounted. Flanges on the outside of the 
drag and cope flasks engage the wheels, suspending 
the flasks between the rails and supporting the flasks 
during movement. Though essentially a gravity-type 
conveyor design, sections of the conveyor are powered 
by individual V-belt and pulley systems. Along 
these powered sections, pulleys are spaced at such 
intervals as to support and cause a traveling V-belt 
to bear against the desired number of conveyor 
wheels. The general conveyor design also lends 


AuToMaTion—August 1959 


Shakeout sand conveyor 


~ 90 ton 
—- sand storage 


i” Green sand conveyor 
—— Sand muller 


~Mulled = 
Sand storage — 
25 ton 


Fig. 3—Conveyor on which cope flask was deposited 
terminates at cope mold blower. This photograph at 
entry side of the mold blower shows a turning device 
containing sections of the wheeled conveyor. The flask 
is indexed into the turning device, rotated approximate- 
ly 45 degrees, and pushed into the mold blower by 
the pneumatic cylinder (left). 


Fig. 4—From the flask separator, drag flask is con- 
veyed to a turnover device (shown in the process of 
turning a flask over). The axis about which the de- 
vice turns makes a 45 degree angle with direction of 
flask movement. With the arrangement pictured, the 
flask enters the device on the lower conveyor, is turned 
over, and pushed out of the device onto the upper 
conveyor at a right angle to the entering direction. 
Some of the details of a typical belt and pulley sys- 
tem which power the wheeled conveyor can be seen 
on the upper conveyor. 
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Fig. 5—Drag flasks proceed from the turnover device 
to the inlet side of the drag mold blower. As shown 
in the illustration, the flask is indexed into a turning 
device, rotated 90 degrees, and pushed into the mold 
blower by a pneumatic cylinder. 


itself to placement of indexing devices between the 
rails where needed. 

Molds are produced at the rate of 240 per hour 
with a maximum of 5 operators. The equipment is 
designed to handle an 18 x 18 inch flask with a 
5 inch cope height and a 4 inch drag; mold weight 
is limited to between 35-40 pounds each. Important 
to casting quality, a uniform mold hardness number 
between 85 and 90 is maintained with the automatic 
mold blowers. 

The diagrams and pictures accompanying this 
article highlight the handling aspects of the system 
for preparing molds automatically. 


Fig. 7—Illustration shows over-all view of conveyor line 
at outlet side of the mold blower machines. The super- 
structure over the conveyor line in the center of the 
picture is a turning device which receives the cope 
mold from its blower and discharges the mold onto the 
upper part of a two-level conveyor. Drag molds travel 
on the lower level of the conveyor. 
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Fig. 6—After the drag mold is made and ejected from 
the mold blower, it enters a rockover device. With this 
mechanism the drag mold is again turned over to place 
the pattern cavity up as it must be prior to the closing 
operation where the drag and cope flasks are joined. 
By pneumatic cylinder, the drag is pushed out of the 
rockover device onto a wheeled conveyor leading to 
the closing machine. Along this part of the conveyor, 
cores would be added to the mold if required. 
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Fig. 8—The two-level conveyor shown in Fig. 7 termi- 
nates at the closing machine. Here the drag mold is 
indexed onto an elevating device. With a cope mold 
indexed into proper position above the elevating ta- 
ble, the mechanism rises until drag meets and supports 
the cope. The conveyor elements which have supported 
the cope are drawn away from the flanges on the cope 
flask and the complete mold is lowered and ejected 
onto a short conveyor. Limit-switch controlled pnevu- 
matic cylinders provide the actuation for the various 
actions of the closing machine. 


Fig. 9—Completed molds are transferred from the 
wheeled conveyor to the mold car conveyor by an over- 
head pickup device. Pneumatically operated, the de- 
vice grasps the mold, raises it a few inches, and rotates 
to deposit it on the carrier. Interlocked motions pro- 
vide that two molds are placed on each car of the 
conveyor as it is indexed past the transfer point. 


ty 
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Fig. 10—Weights suspended from an overhead con- 
veyor are automatically set on the molds as the over- 
head conveyor dips down at the pouring zone. The 
overhead and mold car conveyors index together until 
subsequently the overhead conveyor raises, the weights 
are removed, and mold car conveyor commences the run 
along the cooling leg of its cycle. 


Fig. 11—At the end of its cooling run, mold car con 
veyor passes beneath a handling device at the input 
side of the mold shakeout machine. Limit switch actua- 
tion causes a set of pneumatic clamps to grasp the 
mold, raise it from the car, rotate 90 degrees, and de- 
posit the mold on a wheeled conveyor. A punch forces 
the sand and casting from the flask onto a shakeout 
screen. The flask then commences another preparation 
cycle as it moves into the separator mechanism. Cast- 
ings are conveyed to a separate area where they are 
sprued and sorted. Sand is returned to the storage 
system for reuse. 





MULTIOPERATION WOODWORKING MACHINE 
SPEEDS STEPLADDER PRODUCTION 


PRODUCTION of side rails for wooden step- 

ladders involves the performing of several types 

of operations on prepared stock. For example, 
multiple dadoing produces slots in the rails at angles 
such that subsequently assembled steps will be hori- 
zontal with the ladders opened; drilling of holes 
in the rails prepares them to receive tie bars and top 
plate assemblies; and a trimming operation is re- 
quired to cut the side rails to length at the proper 
angle. An operation which finishes the exposed low- 
er feet of the side rails may also be necessary. 

All of these operations are performed automatically 
in a machine designed and built by Union Tool 
Corp. and installed at Goshen Churn & Ladder Co. 
The unit processes side rails in matched pairs; for 
short ladders, two pairs of side rails are produced 
simultaneously. 

In operation, precut boards are stacked in a maga- 
zine at the input end of the machine, Fig. 1. Side 
rails for one 12-foot ladder, or for each of two 5-foot 
ladders, can be produced. A system of parallel feed 
chains containing dogs at spaced intervals engages 
the bottom pair of boards in the magazine each time 
the machine indexes. The dogs advance the boards 
through each workstation to the discharge end of the 
machine. Because of the position of the magazine 
with respect to the machine frame, the boards are 
picked up from the magazine and advanced through 
the machine at the proper angle to produce dadoed 
slots and to trim the ends of the boards with parallel 


Fig. 2—View of discharge end of machine shows 
chain system that advances boards in pairs 
through machine. Electric motors are connected 
by flexible shafts to drillheads that produce holes 
for tie bars and top plates. Machine is inclined 
upward toward its discharge end so that high 
stacks of finished material can be accumulated. 
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dado cutters and trimming saw blades. 

In the first operation, a pair of boards is passed 
through a set of trimming saws that cuts the rails 
to length. Next, multiple slots are dadoed in the rails 
with a system of 22 dado heads (11 top and 11 
bottom). 

After the rails have been dadoed, they are ad- 
vanced to a station where they are positioned for 
drilling. A frame, mounted at the angle of the boards, 
lowers and feeds a set of drillheads to the work. 
Drills then produce tie bar and top plate mounting 
holes in both rails. Finishing of the rail ends is 
also performed with the rails clamped in the station. 
When drilling and finishing have been completed, 
the rails are unclamped and indexing continues 
until the rails are discharged from the machine, 
Fig. 2. 

Flexibility of tooling has been provided in the 
machines. For example, up to 24 electric motors 
and drillheads can be mounted in various positions 
to produce different patterns of holes. Each motor 
is controlled by an individual switch permitting that 
motor to be deactivated at will. Two or four trim 
saws may be used, depending upon the length of rail 
being processed. Tooling depth adjustments are pro- 
vided where necessary. 

Maximum thickness of side rail stock that can be 
handled in the machine is 1!4-inch; maximum 
width is 3'/-inches. Output of the machine is 10 
pairs of long or 20 pairs of short side rails per minute. 


Fig. 1—Precut boards are stacked in angled 
magazine, foreground, for processing into side 
rails for wooden stepladders. Production rate of 
automatic machine is 10 pairs of long or 20 pairs 
of short side rails per minute. 
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DEFINITIONS OF 
SWITCH TERMS 


OF THE various types of electrical compo- 

nents found in the control circuits of modern 

automatic production machines, precision snap- 
acting switches are among the most common. Used 
widely throughout industry, typical applications for 
these components include sequencing multiple ma- 
chine actions, sensing the presence or absence of 
parts in magazines or fixtures, and sensing the fully 
extended or retracted positions of movable machine 
elements such as slides and piston rods. 

Other applications call for their use in detecting 
the breaking or depletion of material being fed to 
processes, and in continuously inspecting quality 
characteristics of materials and products. An example 
of the latter is in the checking of cotton threads 
for knots and lumps while the threads are being 
processed. 

A variety of actuators can be fitted to precision 
snap-acting switches or to their enclosures. They 
include wire and leaf spring, hinged leaf, toggle, 
plunger, and rotary arm types. Some of the actuators 
may include rollers which are useful when there 
is sliding action between the actuator and the force- 
exerting member at the actuating point. 

Proper selection of a precision snap-acting switch 
usually involves the determination of several factors. 
Among these are: 1. Electrical rating in current or 
horsepower at specified voltages which may be ac 
or de. 2. Contact arrangement, such as SPST, SPDT, 
etc. 3. Mechanical considerations, such as operating 
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and releasing forces, pretravel, and overtravel. 4. 
Type of switch. This may be open type, skeleton 
type, or the type encased within an envelope. Pro- 
tective enclosures may also be specified. 5. Special 
requirements, such as sealed construction or plug-in 
style. 6. Space available for mounting the switch 
and bringing leads to its terminals. 

Considering the variety of types of precision snap- 
acting switches, actuators, and types of enclosures 
available, and the range of electrical characteristics 
obtainable with these components, the need for a 
common language of terms, definitions, and symbols 
is apparent. 

Aware of such a need, the Industrial Control 
Section (Precision Snap-Acting Switch Group) of 
the National Electrical Manufacturers Association 
has issued Publication IC 3-1959. This publication 
combines pertinent definitions from NEMA Stand- 
ard 6-24-1957 with suggestions for the proper appli- 
cation of industrial limit switches taken from NEMA 
Authorized Engineering Information 1-13-1959. This 
first part of a series covering the provisions of IC 3- 
1959 is devoted to definitions. 


General 


IC 3-1.01. A SWITCH is a device for making, breaking, 
or changing the connections in an electric circuit. 





IC 3-1.02. SNAP ACTION is a rapid motion of the con- 
tacts from one position to another position, or their return. 


This action is relatively independent of the rate of travel 
of the actuator. 


IC 3-1.03. A PRECISION SNAP-ACTING SWITCH is 
a mechanically operated electric switch having predeter- 
mined and accurately controlled characteristics, and having 
contacts other than the blade and jaw, or mercury type, 
where the maximum separation between any butting con- 
tacts is 4% inch. A precision snap-acting switch consists 
of a basic switch used alone, a basic switch used with 
actuator(s), or a basic switch used with actuator(s) and 
an enclosure. 


IC 3-1.03A. A BASIC SWITCH is a precision snap-acting 
switch of either the open type, skeleton type, or the type 
encased within an envelope. A basic switch is normally 
used within a protective enclosure or is used as a com- 
ponent. 


IC 3-1.04. A MOMENTARY CONTACT SWITCH is a 
switch which returns from the operated condition to its 
normal circuit condition when the actuating force is re- 
moved. 


IC 3-1.05. A MAINTAINED CONTACT SWITCH (RE- 
SET SWITCH) is a switch which remains in a given con- 
dition until actuated to another condition, which is also 
maintained until further actuation. 


IC 3-1.06. An ENCLOSURE is a supplemental protection 
for the basic switch but does not necessarily form an in- 
tegral part thereof. 


IC 3-1.07. An ACTUATOR (SWITCH ACTUATOR) is 
the mechanism of the switch or enclosure which, when 
moved as intended, will operate the contacts. 


IC 3-1.08. An AUXILIARY ACTUATOR is a mechanism 
which may be attached to a switch to modify its charac- 
teristics. 


IC 3-1.09. OPERATING FORCE is that straight line force 
in the designated direction applied to the actuator to 
cause the switch contacts to snap to the operated contact 
position. 


IC 3-1.10. The OPERATED CONTACT POSITION of 
a switch is the position to which the contacts move when 
the actuator is traveled to or beyond the actuator opera- 
ting position. 


IC 3-1.11. ACTUATING POINT is the point on an actu- 
ator at which operating force is normally applied. 


IC 3-1.12. PRETRAVEL is the distance or angle through 
which the actuator moves from the actuator free position 
to the actuator operating position. 


IC 3-1.13. OPERATING POSITION is the position of 
the actuator at which the contacts snap to the operated 
contact position. 


IC 3-1.14. OVERTRAVEL is the movement of the actu- 
ator beyond the operating position. 


IC 3-1.15. The OVERTRAVEL LIMIT POSITION is 
that position of the actuator beyond which further over- 
travel would cause damage to the switch or actuator. 


IC 3-1.16. TOTAL OVERTRAVEL is the distance or 


angle through which the actuator moves when traveling 
from the actuator operating position to the overtravel 
limit position. 


IC 3-1.17. TOTAL TRAVEL is the sum of the pretravel 
and total overtravel. 


IC 3-1.18. OPERATING TORQUE is that torque which 
must be applied to the actuator to cause the moving con- 
tact to snap to the operated contact position. 


IC 3-1.19. CONTACT FORCE is the force exerted by the 
moving contact on a stationary contact. 


IC 3-1.20. The BREAK DISTANCE of a switch is the 
effective open gap distance between the stationary and 
movable contacts. 


IC 3-1.21. REPEATABILITY is the ability to consistently 
maintain the original operating characteristics. 


Momentary contact switches 


IC 3-1.22. NORMAL CONTACT POSITION is that 
position of the contacts which exists when no operating 
force is applied. 


IC 3-1.23. FREE POSITION is the initial position of the 
actuator when there is no external force (other than gravity) 
applied on the actuator and the switch is in the specified 


position. 


IC 3-1.24. RELEASING FORCE is the value to which the 
force on the actuator must be reduced to allow the con- 
tacts to snap from the operated contact position to the 
normal contact position. 


IC 3-1.25. The FORCE DIFFERENTIAL is the differ 
ence between operating force and the releasing force. 


IC 3-1.26. RELEASING TORQUE is the value to which 
the torque on the actuator must be reduced to allow the 
contacts to snap from the operated contact position to 
the normal contact position. 


IC 3-1.27. TORQUE DIFFERENTIAL is the difference 
between the operating torque and the releasing torque. 


IC 3-1.28. RELEASING POSITION is that position of 
the actuator at which the contacts snap from the operated 
contact position to the normal contact position. 


IC 3-1.29. MOVEMENT DIFFERENTIAL is the distance 
or angle from the operating position to the releasing 
position. , 


Maintained Contact Switches 


IC 3-1.30. RESETTING FORCE is the force which 
must be applied to the resetting mechanism to cause the 
contact to snap from one position to another. 


IC 3-1.31. RESETTING TORQUE is that torque which 
must be applied to the resetting mechanism to cause the 
moving contact to snap from one position to another. 


IC 3-1.32. RESETTING POSITION is that position of 


the resetting mechanism at which the moving contact 
snaps from one position to another. 
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MICRO SWITCH now offers eight actuator de- 
signs in its line of ““E6” and “‘V6’’ enclosed, 
snap-action precision switches. The new one- 
way roller lever is ideal for machine tool 
applications that require a slide to actuate 
the switch, override it, and not actuate it on 
the return stroke. The new rod actuator is 
designed for low-force applications such as 
sorting and counting. The six-inch rod can 
be cut or formed to adapt to the user’s 
specific requirements. 


These remarkably compact switches are 
available for side mounting (E6), or bottom 
mounting (V6). They are easy to wire, well 
sealed, long lasting (through millions of oper- 
ations), and will handle #0 and #00 contac- 
tors. Side mounting switches are available 
with #8 as well as #6 mounting screws. Send 
for Catalog 83. 
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ONE-WAY ROLLER AC’ 
Trips from one di 
only. Elastomer boot 
out dust and dirt. 


=: 
Rae a re 


see 
— 4 


Two new actuator designs make “ESG’’ and “Vv6"’ 
enclosed switch family even more versatile 


CHARACTERISTICS 


Rod 
8 to 20 oz. 
Pretravel | .718 in. max. | .234 in. max. 
Differential Travel .229 in. max. | .006 in. max. 
tt mentees cased an abated dain alae ianetea 


Overtravel | 838 in. min. | .219 in. min. 


Vertical Adjustment Field 1238 positions | 990 positions 


| through 225° | through 180° 


Operating Force 


Release Force 


Horizontal Adjustment Field | 8 positions 
through 360° 


| All positions 
through 360° 


All “E6”’ and ‘‘V6”’ switches have a single-pole, double- 
throw contact arrangement. They are listed by Under- 
writers’ Laboratories at 15-amps, 120-, 250-, or 480- 
vac; 4-amp, 125-vdc; 4-amp, 250-vdc. 


MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 
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A Bell Telephone Laboratories 
experiment in noise appraisal 


“The native Hollander wears wooden shoes.” 
“Nebraska has no seacoast.” 
“The daisy is a common wildflower.” 


As these syllables, words and sentences come in over 
the telephones, stand-ins for millions of Bell System sub- 
scribers rate them for clarity of reception. 


From these tests, Bell Telephone Laboratories engineers 
determine what is objectionable noise, and work to mini- 
mize it in telephone circuits. They begin by tape record- 
ing background noise associated with working telephone 
circuits. Test statements of appropriate length and con- 
tent (such as those above) are read onto a second tape, 
and both are fed onto the test circuit under carefully con- 
trolled conditions. A third tape, of normal room noise, 
is played through a loudspeaker in the test lab. 


Several hundred listeners, meeting in small groups 
several times a day for weeks at a time, are then asked to 
rate the effect of noise on transmission of the various 
simulated telephone calls. 


For the Bell System, the results of the study will be- 
come part of the over-all transmission objectives. At Bell 
Laboratories, they will influence apparatus and systems 
development work. 


Noise is a major distraction of modern day living. It 
is also an enemy of the Bell System. In a telephone re- 
ceiver during a call, it might be power line hum, switching 
or thermal noise, or perhaps atmospheric static. Bell 
Laboratories spends a great deal of time, effort and money 
to keep this extraneous noise from becoming annoying 
and to assure you of a trouble-free connection. 


d ) BELL TELEPHONE LABORATORIES 


aD S 


World center of communications research and development 
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equipment 


» 


Machines and plant equipment for more automatic operations 


For detailed information and literature, use card page 19. 


Feeder, Counter, and Stacker Handles Bulky Parts 


DESIGNED to receive _light- 
weight plastic boxes directly from 
a molding press, machine automat- 
ically feeds, orients, counts, and 
stacks the boxes in groups of 25 at 
a rate of 2 stacks per minute. Com- 
pleted stacks are discharged auto- 
matically onto an inclined surface 
that leads to an inspection and 
packing area. Unit is manufac- 
tured by Vibron Div., Burgess & 
Associates Inc., 3790 W. 150th St., 
Cleveland 11, Ohio. 

In operation, parts are dropped 
into the 40-inch diameter bowl of 
a pneumatically operated vibratory 
feeder. They then travel upward 
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in random orientation on a helical 
track at the outer edge of the bowl. 
The final section of the track con- 
tains tooling that permits only 
properly oriented parts to proceed 
to a stacking chute. Other parts 
are rejected back to the bowl for 
recirculation. Rejection of these 
parts is accomplished by an air 
blast from the exhaust ports of the 
vibratory unit that actuates the 
bowl. 

Oriented parts that drop into the 
stacking chute pass and actuate a 
photoelectric sensing head. Each 
time a box passes this device, an 
electrical signal is generated. The 


signal, after amplification, is used 
to advance the arm of a stepping 
switch. When the switch is ad- 
vanced to its 25th step position, 
three actions occur: 1. A solenoid 
closes off the stacking chute so that 
any subsequent parts in transit are 
blocked. 2. A valve is actuated that 
places the vibratory bowl in a non- 
feed state. 3. A timer is started. 
The function of the timer is to de- 
lay the action of an air cylinder 
that ejects the stack until the last 
part has been stacked. This delay is 
about 30 milliseconds. 

At the end of the outward stroke 
of the ejecting cylinder, a limit 
switch is actuated that resets the 
stepping switch to its starting posi- 
tion. Thus, the stacking chute 
opens, the vibratory bowl is re- 
stored to a feeding state, the timer 
is reset, and the ejecting cylinder is 
returned. The next stacking cycle 
begins immediately. A feature of 
the equipment is independent valve 
control of both frequency and am- 
plitude of bowl vibration for opti- 
mum feeding conditions with mini- 
mum air consumption. In the ap- 
plication described, approximately 
6 scfm of air are consumed in nor- 
mal operation. 

Circle 401 on Page 19 
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Strapping Machines 
Item 402 
Line of automatic and semiauto- 
matic steel strapping machines is 
of straightforward mechanical de- 
sign with power supplied by stand- 
ard electric motors. A unit can be 
mounted in any position and straps 
can be applied in either a vertical 
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Setup is applying three straps simultaneously to strip steel 


coils at the rate of 1000 coils per hour. 


The 114-inch over- 


lap of strap ends under seal is positively controlled. 


In this application, unit is cross-strapping nail cartons in 


mixed sizes. 


There are virtually no limitations on the 


shape or firmness of bundles and packages that can be 


strapped 


or horizontal plane. It can be 
mounted flush with the side of a 
conveyor, or several machines can 
be ganged, so that multiple straps 
can be applied automatically and 
simultaneously to a single package. 
Strap sizes are ¥% by 0.010-inch to 
¥, by 0.035-inch. Adjustment of 
strap tension can be from 50 lb min- 
imum to the maximum tensile 
strength of the strap—maximum 
tension with a 3 hp motor is 1600 
lb. 

Model M20 has a strap feeding 
and strapping speed of 196 fpm. A 
l'4-inch overlap of strap ends 


Five straps are being 
applied to these 
plastic sheet packs, 
but the number of 
straps per pack is op- 
tional. During the 
strapping cycle, there 
is no movement of 
the bundle or pack- 
age relative to the 
machine. 


under seal is positively controlled. 
Seals may be placed at any flat por- 
tion of the periphery of a package. 
During the strapping cycle there is 
no movement of the work relative 
to the machine. The only me- 
chanical adjustment required is a 


Tape-Controlled Positioning Table 


Item 403 

Designed primarily for use with 
company’s radial drill, numerically 
controlled positioning table can sup- 
port heavy workpieces, positioning 
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the work anywhere within a 30 
by 20-inch working area with an 
accuracy of +0.00025-inch on either 
axis, repeating a position within 


+0.00005-inch. The table travels 


tension setting adjustment; but this 
remains constant once it is set. 
Wearing parts such as cutters and 
sealing jaws can be easily replaced. 
Signode Steel Strapping Co., 2600 
N. Western Ave., Chicago 47, IIl. 
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automatically from one program 
position to the next, moving simul- 
taneously on both axes at the same 
speed from start to finish of move- 
ment, with no over travel. Unit has 
an endless punched tape which 
makes it suitable for job-lot runs, 
either small or large. With the 
endless punched tape, as soon as 
one workpiece is complete the ma- 
chine is ready for the next without 
rethreading of the tape. Interme- 
diate positions on the endless tape 
cannot be lost, since once the hole 
pattern is punched, it remains in 
proper relationship for the life of 
the tape. 

During operation, the punched 
tape is read pneumatically by a flow 
of low pressure air. This air-pass- 
ing through the holes in the tape. 
actuates a series of switches, signal- 
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— —t SCOR ID recuHnoiase 
DIGS UP NEW PACK AGING IDEAS FO! 


» > Whether nnttthine for new linens ideas or simplifyir 3 ee 


existing containers, you strike pay dirt when Gaylord wérks with 
you. Gaylord sifts your packaging operation . . . then applies the 


sapetiont of its many integrated services in recommending the 


your packaging pan oft. Call him 


ee NE ER 


CAY LORI)D 


PLANTS COAST TO COAST 
CONTAINER CORPORATION 


HEADQUARTERS, ST. LouIs 


Division oF Crown Zellerbach Corporation 


S 





WEIGHER-FEEDER 


Building - block 
design gives A 
custom - made 
utility at an off- 
the-shelf cost 


UNITIZED construction makes the 
W-C Weigher-Feeder readily adaptable to 
practically any processing setup. Com- 
ponents are standardized, proven and in- 
terchangeable . . . pre-engineered with 
virtual “plug-in” simplicity. 


A The UPPER FRAME controls ma- 
terial input, is supplied with a rotary 
feeder, sliding gate, vibratory feeder 
or other mechanism matched to ma- 
terial and flow requirements. 


The CONVEYOR FRAME, whefe 
material is weighed, includes a com- 
plete conveyor s¢ction, weighing pan? 
and transmitter with integral tare 
adjustment. W-C’s system of flexure 
mountings assures accurate measure- 
ment despite uneven loading or pile- 
ups. There are no knife-edges, beam 
pivots or other points of concen- 
trated weartfo affect accuracy. 


C The LOWER FRAME is optional; 
can be a simple chute as shown. *> 


In addition, the W-C Weigher-Feeder 

is designed to .handje such instrument- 

Pogprolled functions as flow totalizing, 

7 irécOrding, prograthming, and material 

‘proportioning. Units are also available 
for installation on existing conveyors. 


Complete information is given 
in Catalog 12. Write for a copy 


S.A. 1667 


"WEIGHING and Control COMPONENTS, Inc. 
206-C Lincoln Ave., Hatboro, Pa. 
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ling where the positioning table is 
to move to arrive at the next work- 
ing location. An electronic control 
system then actuates the machine’s 
hydraulic system to perform the 
required travel. During the load- 
ing of the machine, workpieces are 
located on the positioning table by 
means of stop-plates which are in- 
stalled at the edge of the table. 
Using blocks of prescribed length 
between the stop-plates and the 
workpieces, the operator can easily 
locate the work. American Tool 
Works Co., Pearl St., Cincinnati 2, 
Ohio. 
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Induction Heating Unit 


Item 404 
Floor-mounted induction soldering 
and brazing machine is suitable for 
operations such as capacitor lead 
and bracket soldering, can solder- 
ing, crystal soldering, and relay and 
switch contact-soldering and braz- 
ing. Soft soldéring operations, such 
as those applied to capacitor leads, 
are handled at a rate in excess of 
3000 per hour. Machine consists 
of a high frequency inductign heat- 
ing generator and a variable speed 
motor-driven turntable. The heat- 
er and turntable are electrically in- 
terlocked. Turntable diameters can 
be either 18 or 36 inches; turntable 
speeds range from 1/6 to 10 rpm. 
A feature of the turntable is an au- 
tomatic kick-off arm which_,ejects 
soldered or brazed assemblies after 
a sufficient cooling time on the 
turntable. Various holding jigs and 
heating coils are also available for 
handling numerous shapes and 
types of assemblies. Reeves Elec- 
tronics Inc., 609 W. Lake St., Chi- 
cago 6, Ill. 
Circle 404 on Page 19 


Automatic Packager 
Item 405 


Soft, flimsy products can be pack- 
aged with automatic wrapping ma- 
chine. Equipment can automatically 
fold and seal the product in glassine 
or foil taken from rolls. It can also 
stack and count the finished pieces. 
In the illustration shown, surgical 
sponges (gauze pads) are being 
packaged in sterilizable glassine. 
There is a double drug fold on three 
sides and the package is glue sealed. 
Production rate is 60 sponges per 
minute. Another model in line pro- 
vides a clear film on front of pack- 
age and a paper or board backing. 
Laukhuff-Pratt Mfg. Co., Milwau- 
kee, Wis. 
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Ball Trolley Conveyor 


Item 406 


Enclosed track type overhead 
conveyor features a trolley which 
rolls on a circulating path of steel 
balls passing between the trolley 
and track. The steel balls, which 
fit loosely in vertical and horizontal 
annular grooves around the trolley, 
roll the trolley at speeds up to 60 
fpm. Vertical and horizontal turns 
are made by short radius bends in 
the track without the aid of sprock- 
ets or wheels. Unit is especially 
suitable for use in ovens, as it does 
not require lubrication. General 
Automatic Transfer Co., 911 Craig 
Dr., Kirkwood 22, Mo. 

Circle 406 on Page 19 
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JONES & LAMSON 


“AUTOMATION” 


How’s this for small lot automation? The 
problem is to produce 50 parts, each having 
1483 holes of 11 different sizes. Hole location 
must be +.002’’. Delivery — 2 weeks. 


J & L’s numerical control positioning table, 
applied to a standard punch press, does the 
job with minimum lead time, production time, 
and cost. Here’s how: 

The entire tape programming for this com- 
plicated part takes only 15 hrs. There are no 
fixtures, templates, or dogs to be made and set. 
No gang tooling to prepare. No appreciable 
setup time. 


The operator simply inserts the prepared 


Automatic Lathes e 


the man who needs 
anew machine tool is 


already paying for it 


tape, locates the work piece and pushes a 
button. The positioning table is then auto- 
matically controlled in any pre-arranged, 
random pattern. Therefore there are only 
11 tool changes for the 11 sizes of holes. 
And — this unit tells the operator when and 
what tool to change. 


A completed part comes off the machine 
every 85 minutes. Changeover for other jobs 
is just a matter of changing tapes and tools. 


Investigate how tape control can help in- 
crease the efficiency of your operation. Write 
to Jones & Lamson Machine Company, 536 
Clinton Street, Springfield, Vermont. 


Thread ea Form Grinders e Optical Comparators ¢@ 


This Tape Controlled Setup Punches 1483 holes -— 
of 11 different sizes ~-—in just 85 minutes 


Thread Tools 


Turret Lathes e Tape Controlled Machines e 
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Another RCA AUTOMATION Product 
for Better Materials Handling 


a | 
Low cost automatic 


RCA ROTARY 
HOPPER 


Compare the cost and features of 
these new RCA Automatic Rotary 
Hoppers, and you'll see why they 
are gaining such rapid acceptance! 
They provide every needed oper- 
ating feature, yet are offered at 
remarkably low prices . . . beginning 
at $265, f.o.b., Detroit. 


Features: 

@ High-speed— up to 20,000 parts per hour. 

@ Handles cylindrical, rectangular, headed 
disc shaped and other parts. 

@ Parts orientation performed by feed track, 
not the bowl. 

@ Feed tracks easily changed by loosening 
one screw. 

@ 18’, 24'', 30" bowls available. 

@ Rugged construction—cast-iron frame; 
driving mechanism supported by heavy 
duty self-aligning bearings. 

@ Standard gear-head motor. 

@ Safety-slip drive protects parts and 
equipment. 

@ Price includes cleats on selector ring and 
mounting block for tracks. 


@ Demand-contro!l mechanism and wide 
variety of discharge tracks furnished at 
modest extra cost. 


Write today for complete information on low-cost 
RCA Rotary Hoppers. To permit analysis of your 
needs, send two samples of each part to be 
handled, and indicate required production rates. 
Details of other RCA Automation Equipment avail- 
able on request. 


Tmk(s) ® 
RADIO CORPORATION 
of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 
12611 Arnold Ave., Detroit 39, Mich 


Circle 687 on Page 19 
96 


Bar Shearing Setup 


Item 407 

Equipment is capable of auto- 
matically shearing high tensile ma- 
terial, two pieces at a time. It fea- 
tures an automatic disposal for scrap 
ends of bars. In operation, open 
bundles of bar steel are loaded on 
a yard conveyor and transferred 
automatically onto a_ cross-chain 
magazine. With the use of an ad- 
justable scraper arrangement, bun- 
dles in the magazine are broken 
down to single thickness for dis- 
charge onto a feed conveyor. Two 
bars feed off the conveyor to a pre- 
determined retractable length gage 
which automatically energizes a 
clutch on the shear, making one 
cut. As the bars are used up, two 
more bars are automatically dis- 


Postcard Billing System 
Item 408 
Portable equipment is designed 


to transform one-side, tabulator-im- 
printed forms into postcards so that 


charged to the feed conveyor. Fifty 
pieces of cut material per minute 
are produced. 

As the pieces are cut, horizontal 
chains carry them to drop-off chutes 
for deposit into reciprocating tote 
boxes that automatically stack the 
cut pieces. After each tote box 1s 
filled, it is moved forward by an 
empty box which starts filling with- 
out any interruption of the shear 
cycle. The take-away system will 
accommodate three full boxes and 
three empty boxes which can be 
placed in position or removed 
without stopping the cutting opera- 
tion. Hill Acme Co., 1201 W. 65th 
St., Cleveland 2, Ohio. 
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the necessary data are printed on 
both sides. The resulting mailing 
bill meets all post office regulations. 
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In operation, the unit receives con- 
nected forms on which all imprint- 
ed information appears on one side. 
The continuous form is fed over an 
angled turn bar and folded on a 
center perforation. It then passes 
through a heat-sealing unit where 
heated plates perform a permanent 
sealing action. Automatic controls 
prevent scorching and spoiling of 
forms. The sealed forms are then 
fed through a tab card burster 
where they are separated into indi- 
vidual postcards ready for mailing. 
Setup allows use of forms produced 
in only one pass through a printer 
or tabulator. System operates on 
110 v, 60 cycles, with separate 
switches for all electrical compo- 
nents. Standard Register Co., Day- 
ton, Ohio. 
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7. 
Double Eccentric Press 
Item 409 

Double eccentric press has a ca- 
pacity of 200 tons, will operate at 
a speed of 50 to 150 strokes per min- 
ute. Bed area is 36 by 54 inches 
with a 4-inch stroke of slide with a 
2-inch adjustment. By modifying 
various dimensions such as stroke, 
slide adjustment, bed and _ slide 
areas, the press can perform punch- 
ing, shearing, perforating, bending, 
and forming operations. 

Feature of the press is the four 
piece tie-rod construction. The slide 
has power adjustment and is air- 
counterbalanced. The drum type 
friction clutch is electrically con- 
trolled and has a_ spring-loaded 
brake. The eccentric shaft is ex- 
tended at the side of the crown to 
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Your product isn’t complete... 


VA | ts = ie 


OS 3 Fin 


on 
...Until all the components... 


\. Assembly is one of the most important of all production oper- 
ations. An efficient, economical assembly operation can depend 
upon your choice of the right fasteners and the right fastening tools. 


Once you've selected the types of fasteners best fitted to your applica- 
tions, you can select the correct fastening tools from the complete Apex 
line. For most applications, simply make your choice from the thou- 
sands of Apex standard or magnetic nut running and screwdriving tools 
available from stock. For special applications, just ask Apex—the au- 
thority on fastening —for practical assistance in solving your problems. 


Write, on your company letterhead please, for 


CATALOG 30-A—Nut Running Tools (up to 5%” sq. dr.) 
CATALOG 30-B—Nut Running Tools (3/,” to 314” sq. dr.) 
CATALOG 30-C—Screwdriving Tools 

CATALOG 30-D—Miscelianeous Fastening Tools 


SCREWDRIVING * NUT RUNNING * SPECIAL 
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provide for driving a feed mecha- 
nism. Cleveland Punch & Shear 
Works Co., 3917 St. Clair Ave., 
Cleveland 14, Ohio. 
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FASTER ... CLEANER... MORE. 
ECONOMICAL WHEN YOU PAINT. 
WITH THE | 


Gator Boat transport 
trailers are painted in 
less than half the time— 
with half the paint—with 
the new Ransburg Elec- 
trostatic Hand Gun. 


Peterson Bros., Inc., Jacksonville, 
Florida and Ft. Wayne, Indiana, 
world’s largest manufacturer of boat 
trailers for the Marine Industry, 
switched from air hand spray to Rans- 
burg No. 2 Process Electrostatic Hand 
Gun at the Fort Wayne operation in 
the finishing of their big custom line 
boat trailers and their Gator line of 
Marine Trades Equipment. 

Paint saving with the Ransburg 
Hand Gun is estimated at 50 to 60% 
over the former method. Construction 
of their products (they use alot of tubu- 
lar steel) is ideal for Hand Gun applica- 
tion because of the “wrap-around” 
characteristic of Electro-Spray. 

Painting is done now in an open 
spray room where two water-wash 


booths stand idle. Not needed! Main- 
tenance in the paint room has been re- 
duced 75%, for where they used to 
have to clean up the room sometimes 
twice a week (mostly on overtime) it 
now goes two or three weeks without 
cleanup. 

One of Peterson’s biggest products 
now painted electrostatically is a boat 
transport trailer, Model 807, built to 
haul six 16-ft. runabout boats. The 
trailers are over 31-feet long; overall 
height is 11’-2” and almost 8’ wide. 
With air spray, it used to take 8 hours, 
or more, to paint the big vehicles. 
Now, with Ransburg No. 2 Process 
Electrostatic Hand Gun, one operator 
does the job in only 34% hours. And, 
with half the paint! 


NO REASON WHY YOU CAN’T DO IT, TOO! 


Write for information and literature about this revolutionary, new painting 
tool. See how the Electrostatic Hand Gun can save time ... paint... and 
cut costs in YOUR finishing department. If your production justifies con- 
veyorized painting, it'll pay you to investigate Ransburg's automatic electro- 
static spray painting equipment. Write for our No. 2 Process brochure 
which shows numerous examples of modern production painting in both 


large and small plants. 


<< | 


RANSBURG 


Electro-Coating Corp. 
Box-23122, Indianapolis 23, Indiana 
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Multiple Wheel Grinder 


Item 410 

Available for automatic or semi- 
automatic operation, multiple wheel 
precision cylindrical grinder will 
grind two or more concentric diam- 
eters to close tolerances on a pro- 
duction basis. Parts such as crank- 
shaft and camshaft line bearings, 
transmission shafts, and compo- 
nents of jet engines can be accom- 
modated on the machine. Unit is 
made in 10 and 14-inch swings with 
30-inch length between centers. The 
wheel diameter for the 10-inch 
swing is 36 inches—for the 14-inch 
swing, wheel diameter is either 36 
or 42 inches. 

Feature of the grinder is a wheel 
feed system designated Microfeed. 
It will feed the grinding wheels in 
increments as small as 50 millionths 
of an inch. The feed automatically 
compensates for all variables caused 
by deflections of machine parts 
from grinding forces, variations due 
to minor’ temperature changes, 
changes in wheel characteristics due 
to grinding and dressing, and vari- 
ations in feed rates due to tempera- 
ture changes of hydraulic oil. Cor- 
rective action is applied continu- 
ously. 

The grinding wheels are dressed 
with individual diamond dressers 
mounted on the sliding table at the 
front of the machine. This meth- 
od assures dressing the wheel faces 
parallel to the work center line. 
It also eliminates taper which some- 
times develops from temperature 
changes of the grinding wheel head 
and spindle bearings. Landis Tool 


Co., Waynesboro, Pa. 
Circle 410 on Page 19 
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Time study clocks multiple drilling 
operation at 254 pieces per hour 


15 HOLES DRILLED IN VACUUM CLEANER 
MOTOR BASE IN LESS THAN 15 SECONDS 


Problem: To speed drilling of fifteen .120”-diameter 
holes in the motor base of a vacuum cleaner at 
Eureka-Williams Corporation plant in Blooming- 
ton, Illinois. 

Solution: A specially designed Gardner-Denver mul- 
tiple drilling machine. Ten drills, standard Model 
92-2P “‘Airfeedrills’®, are permanently mounted 
on the fixture. Five ‘‘Airfeedrills” are vertically 
mounted on a reciprocating slide to facilitate load- 
ing and unloading the part. 


How it works: Operator places the part in the fix- 


cy 


ture, then activates the following cycle: Two air 
clamps automatically hold the part in position. 
Then ten drills automatically start drilling, as the 
reciprocating slide moves into position and drills 
the remaining five holes. The operator then presses 
a release button which returns the reciprocating 
slide and deactivates the air clamps, leaving the 
part free for removal. 


Cost-cutting results: A recent time study clocked 
this unique drilling operation at 254 pieces per 
hour—or a part processed in approximately 15 
seconds. This is a typical example of special ma- 
chines designed and built by Gardner-Denver to 
solve tough production problems. For complete in- 
formation, contact your Gardner-Denver repre- 
sentative. 


Si, EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontarie 
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“TELEPHONE QUALITY” 


AEN ES 


Ba oS ahs il 


. . available immediately for any 
part of your operation that depends 
on electromechanical switching. 

Proven by many years of meeting 
the exacting requirements of the 
telephone industry, these twin-con- 
tact relays of unsurpassed reliability 
are available in many types. The 
following are representative: 

Type A: general-purpose relay with 
up to 20 Form “A” spring combina- 
tions. This relay is excellent for 
switching operations. 

Type B: a gang-type relay with up 
to 60 Form “A” spring combinations. 
Type BB relay accommodates up to 
100 Form “A” springs. 

Type C (illustrated): two relays on 
the same frame. A “must” where 
space is at a premium. 

Type E: has the characteristics of 
Type A relay, plus universal mount- 
ing arrangement. Interchangeable 
with many other makes. 

Complete details and specifica- 
tions on all Stromberg-Carlson re- 
lays are contained in our new relay 
catalog. Contents include: spring 
combinations, table of equivalents, 
contact data, variations and special 
features, plus complete mounting 
and cover information. 

The catalog is available on request. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Telecommunication industrial Sales 
111 Carlson Rd. « Rochester 3, N.Y. 
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‘Pulsating Die Cold Forming Machine 


Item 411 
' Equipment is capable of cold 
forming cylindrical workpieces such 
as tubes or rings to obtain profiles 
on their inside diameters. The 
method of forming is attained with 
a mandrel inserted in the work prior 
to its being squeezed by rapidly 
pulsating dies. At the completion 
of the operation, the profile of the 
mandrel has been reproduced in 
the ID of the part. Four forming 
dies pulsate rapidly while revolving 
around the OD of the work. The 
dies, mounted on cams, are caused 
to pulsate through contact with a 
series of free-wheeling, hardened 
steel rollers located in a raceway 
in the machine’s headstock. Each 
cam passes from one roller to the 
next to produce the pulsating action 
of the die. The top surface of the 
cam has the form of a sine curve 
and does not lose contact with the 


rollers. This results in a smooth, 
continuous squeezing action on the 
part of the dies—noise and vibra- 
tion are held to a minimum even 
though the workpiece is being 
squeezed by the dies more than 
1000 times per minute. Known as 
Intraform, machine forms nonfer- 
rous and ferrous alloy workpieces 
ranging from 4 to 5 inches in 
diameter. Workpieces can be pre- 
machined blanks, tubing, castings, 
forgings, extrusions, or produced by 
the powdered metallurgy process. 
In addition to forming profiles in 
either open or blind holes, unit can 
bond two or more metals (seamless 
steel tubing with a brass lining, or 
aluminum electrical conduit tubing 
with a lining of copper). Meta- 
Dynamics Div., Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. 
Circle 411 on Page 19 


‘Thermoform Packaging Machine 
Item 412 


Unit can produce thermoformed 
blister or bubble packages in a wide 


range of sizes and shapes. Pack- 
ages measuring 4 by 4 inches are 


formed at the rate of 60 per minute. 
The vacuum-formed packages be- 
come their own conveyor as they 
move through the machine. A 
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flange base produced during the 
forming operation is used to sup- 
port the package and parts as both 
ride on guide rails of a loading 
table during the packaging opera- 
tion. An adjustable handwheel cali- 
brated for width setting; permits a 
broad range of package widths. 
Table lengths depend on the prod- 
uct or product package. 

In operation, film material comes 
from a roll of plastic mounted in 
the machine base. It is drawn 
through a series of heat lamps be- 
fore passing between a roll and 
drum located at the entry end of 
the machine (at right in illustra- 
tion). Here it is heated to approxi- 
mately 300 F, clamped in a station 
on the revolving drum, and drawn 
to shape. This function is per- 
formed by vacuum being applied 
to draw the thermoplastic material 
into the mold or form. As the drum 
continues to revolve, clamps are au- 
tomatically opened and the strip is 
released to continue through the 
machine. Parts are next placed in- 
to each formed bubble by operators 
or automatic loaders. To seal the 
packages, heat sealable paper or 
plastic is withdrawn from an over- 
head roll and applied by sealing 
rolls. The sheet uced may be im- 
printed with trademark and prod- 
uct information as it is withdrawn. 
Packages coming off the line can be 
cut off individually or into prede- 
termined multiples by means of a 
counter, or they can be run in a 
continuous ribbon. Sundstrand- 
American Broach, Div., Sundstrand 
Machine Tool Co., Ann Arbor, 
Mich. 

Circle 412 on Page 19 


Data Logging System 


Item 413 

System is designed for applica- 
tions where centralized data trans- 
mitting and logging systems are re- 
quired, such as in the pipeline and 
petroleum industries, electric utili- 
ties, and commercial buildings. The 
instrument converts analog - type 
quantities to a binary code form 
and transmits the information from 
a remote location. When received 
at a master station, the code is con- 
verted to decimal form for visual 
display -or logeing using an electric 
typewriter. System, designated 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66a. 


DUFF-NORTON COMPANY 


P.O. Box 1889 + Pittsburgh 3O, Pennsylvania 
COFFING HOIST DIVISION -: Danville, Illinois 


DUFF-NORTON JACKS 


Ratchet +» Screw 
Hydraulic « Worm Gear 


Circle 692 on Page 19 


DUFF-NOR Ph 


COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 
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Eliminate Your 
Down Time 
Worries... 


ns et 


Helical Speed Reducers 


Single - Double 


Extra rugged construction, 
simplicity of design are 
your assurance of consistent 
day-in-day-out trouble-free 
operation and exceptionally 
long service life. Here’s why: 


First —The helical gears are generat- 
ed by H & S at the most efficient helix 
angle to insure smooth operation . . . 
several teeth are always in contact. 


Second—Heavy-duty housings, extra 
bearing capacity and oversize shafts 
guarantee ample reserve stamina for 
the most exacting demands. 


- Triple Reduction 


Third—Bearings and gears are effi- 
ciently splash lubricated, and dust 
and oil-proof seals on extending 
shafts keep out trouble—keep in 
lubricant. 


Overall design conforms to AGMA 
specifications 


For more detailed specifications, 
wide size and capacity range of 
H&S Speed Reducers (Helical, 
Herringbone, Worm Gear and 
combinations) write for Catalog 
No. 55. 


THE HORSBURGH & SCOTT co. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue « Cleveland 14, Ohio 
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APRIL (Automatically Programmed 
Remote Indication Logging), can 
be incorporated as part of a new 
supervisory system or added to ex- 
isting GE equipment. It can be 
used on its own channel or on a 
supervisory channel. Medium Volt- 
age Switchgear Dept., General Elec- 
tric Co., Schenectady 5, N. Y. 
Circle 413 on Page 19 


Ultrasonic Workhead 
Item 414 
Extension-type tooling unit trans- 
mits high-frequency mechanical os- 
cillations from a single transducer 
to multiple machining heads by 
means of curved cylindrical rods. 
Machining heads may be at any 
angle with respect to the transducer. 
There is one rod for each head. In 
the application shown, four machin- 
ing stations are mounted on the 
table of a standard machine. This 
permits up to four different preci- 
sion operations to be conducted on 
four different workpieces simultane- 
ously. Identical workpieces can 
also be advanced progressively 
through each station. The stations 
can be operated simultaneously or 
independently. Each unit can ac- 
commodate a cutting tool up to 114 
inches in diameter and will machine 
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workpieces up to 2 inches in diam- 
eter to a depth of 0.050 inch. Each 
workpiece station has an_ inde- 
pendent feeding device; depth of cut 
is indicated in 0.000l-inch incre- 
ments. 
Ohio. 

Circle 414 on Page 19 


Numerical Control 
Item 415 


Milling machine control unit pro- 
vides control of 3 axes (longitudi- 
nal, transverse, and vertical); is 
also capable of being switched from 
control of a linear motion to that 
of a rotary table or tiltable spindle. 
It is suitable for machining shapes 
such as turbine parts, cams, and 
aircraft and missile bulkheads. 
Command pulse values (from 
0.0002 to 0.000025-inch) from the 
control unit to the machine tool can 
be achieved. 

Input to 


the control unit is 


Sheffield Corp., Dayton, | 


| 





punched tape. A high speed tape | 


reader on the machine control unit 
permits tape reading of 300 lines 
per second in the forward direction 
and 600 lines per second in the re- 
verse direction. Feature of the unit 


is a decimal display position indi- | 


cator which has a continuous read- 


out of position location of any axis. | 


Another feature is a feed rate over- 
ride which allows the machine op- 
erator to reduce the programmed 
feed rate down to as little as 20 per 
cent of the programmed rate. Sym- 


metrical parts can be easily made | 


A re- 


from the same control tape. 





versing circuit is provided for each | 
axis which reverses the direction of | 


machine motion from that specified 
on the tape. Four tape control 


units available will automatically | 


control functions such as coolant 
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How Automatic Assembly 


PHONE, 


starts with the 


BENERSON AUTOMATOR: 


Low cost, high-speed automatic assembly 
of your volume product gets its logical 
start with the Benerson AUTOMATOR, pre- 
engineered indexing chassis. Its precision 
and design flexibility provide the base 
onto which Benerson engineers the fix- 
tures and devices for machining, riveting, 
welding, sorting, orienting, feeding and 


inspection. 


By consulting Benerson at the outset of 
your interest in automatic assembly, you 
gain the proven advantages of Benerson 
experience in developing high-production 
machines that lower unit costs, improve 


quality and reduce scrap. 


Take Benerson engineers into your con- 
fidence now. We offer you specific ex- 
amples of savings introduced in other 
plants through automatic assembly, answer 
your questions on size, range of units, 
maintenance, mixing operations, redesign 


and other related problems. 


ee oo a 
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BENERSON 


CORPORATION 


1319 WEST FLORIDA STREET, EVANSVILLE 10, INDIANA 


“First Name in Automatic Assembly” 


REPRESENTATIVES: Machine Tool Sales, Avon, Conn.; Don Leslie & Co., Wayne, Pa.; Arthur N. Monaco, 5409 W. Madison 
St., Chicago, lil.; Price Equipment Co., Monroe, N. C.; Philip Seibert, P. O. Box 9176, Birmingham 13, Alc.; Richard Stohura, 
3537 Lee Rd., Shaker Heights, Ohio; C. W. Venables Co., 24634 Five Mile Rd., Detroit 39, Mich. 





NEW LOW COST AUTOMATIC BATCHING 
WITH INSTANT FORMULA CHANGING 


VV 


é — 


Each standard Batch- 
plug controls up to 10 
ingredients, 3 scales. 


Quickly and easily 
adjusted to accurate 
settings. 


Sealed for privacy — 
no dials to reset—no 
operator error. 


Inserting Batchplug 
changes entire plant to 
new formula instantly. 


The Howe BATCHPLUG* cuts panel and circuit costs— 
puts automatic batching in ees reach! Simple, 
rugged, easily set for any formula up to 10 ingredients. 
An exclusive Howe development! *Pat. Pending 


WRITE TODAY 

FOR OFFICE 
DEMONSTRATION 
OR NEW BATCHPLUG 
FOLDER 


THE HOWE SCALE CO. + RUTLAND, VT. 
A SUBSIDIARY OF SAFETY INDUSTRIES, INC. 
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flow, spindle speed, tool changes, 
table indexing, and chip conveyor. 
Industrial Controls Section, Ben- 
dix Aviation Corp., 21820 Wyoming 
Ave., Detroit 37, Mich. 
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Response Analyzer 


Item 416 

Process response analyzer (Model 
JY 743) is a precision electronic in- 
strument capable of measuring sys- 
tem transfer functions in the fre- 
quency range of | cycle in 10,000 
seconds to 100 cps. It is suitable 
for use in the automatic control of 
fluid, thermal, and chemical proc- 
esses, On numerous types of large 
hydraulic and electrical servos, or 
on any continuous control system 
having dynamic lags within the fre- 
quency range of the instrument. 
Other applications are: measure- 
ment of open and closed loop re- 
sponses to investigate stability and 
bandwidth or to aid reshaping the 
response to obtain compatibility be- 
tween these two requirements; 
evaluation of the dynamic charac- 
teristics of particular loops of a com- 
plex multiloop system and transfer 
functions of specific paths within 
these loops. 

Equipment includes a_ low-fre- 
quency oscillator which provides a 
sinusoidal forcing function, and a 
resolved - components indicator 
which accepts the output from the 
system under test, operates mathe- 
matically on it and presents the 
results. The oscillator is an analog 
computer second order loop com- 
prising two integrators and a sign- 
reversing stage, the frequency being 
varied by altering the loop gain. 
Using two further sign-reversing 
units, a four-phase output is made 
available. The final reading is au- 
tomatically displayed in the form 
of completely static meter readings 


| equal to the in-phase and quadra- 
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ture components of the fundamen- 
tal frequency. Oscillator Prime, 
Start, and Hold conditions may be 
controlled directly or by an exter- 
nal analog computer. Solartron Inc., 
530/532 Cooper St., Camden 2, 
N. J. 


Circle 416 on Page 19 
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Wire Prefeeder Unit 
Item 417 

Self-adjusting, auxiliary prefeeder 
unit feeds insulated wire from a reel 
to a company measuring, cutoff, and 
stripping machine. The rate of 
feed from the wire reel in the pre- 
feeder is automatically regulated to 
keep pace with the operating speed 
of the machine. This is accom- 
plished by means of a linkage be- 
tween a floating lever arm and a 
variable-speed sheave mounted on 
a pivoted bellcrank. When ma- 
chine operation increases the ten- 
sion in wire being fed, the lever 
arm is pulled over and the sheave 
adjusted, giving proportional speed 
to the pressure roll drive which 
pulls wire from the reel. 

Heavy reels of wire can be 
mounted on a shaft or can be sup- 
ported on a three-roller system in 
the cradle. Illustration shows the 
wire reel mounted on a shaft. After 
the wire has been threaded through 
four pulleys of the prefeeder unit 
and into the machine, there is no 
further setting or adjustment re- 
quired. When the stripper machine 
is not operating, there is no tension 
in the feedout wire from the pre- 
feeder unit. As soon as the ma- 
chine starts operating, only slight 
tension in the feedout wire will 
move the lever arm. Initial lever 
movement then automatically re- 
leases a limit switch to start the 
motor-driven power train. This ro- 
tates the pressure roll and pulls wire 
from the reel for feeding. Artos 
Engineering Co., 2757 S. 28th St., 
Milwaukee 46, Wis. 

Circle 417 on Page 19 
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FROM HAYS— 


A truly 
Universal 
Recorder 


With the new Hays Universal Re- 
corder you get a flexibility unknown 
in previous instruments. Now, 
through use of this one 4-pen re- 
corder measuring only 16’ x 1914’, 
shown above with its standard com- 
ponents, you can develop an almost 
infinite number of recorder combi- 
nations. 

The secrets of the flexibility of the 
Hays Universal Recorder are ‘‘ quad- 
rant construction” and the basic 
receiving units developed for incor- 
poration into the recorder. For 
example, the two new electronic re- 
ceivers: 

1. A differential transformer type 
receiver used in conjunction with 
Hays standard transmitters for 
pressure, temperature, flow, liquid 
level, or other customer specified 
input motion. 
2. A slide wire electronic type re- 
ceiver used in A-C resistance 
bridge measurement and D-C po- 
tentiometer circuitry for measure- 
ment of oxygen, %CO., % Hy- 
drogen, pH, resistance bulb, and 
potentiometer applications. 


@ Provides continuous re- 
cord of four variables on one 
chart; plus, in many cases, 
an additional integrator, 
pneumatic controller or 
transmitter. 


@ Accepts either linear or 
non-linear signals and re- 
cords all four records on a 
linear chart. 


@ Provides record of flow, 
Yo Ox, YH: liquid level, pres- 
sure, temperature, position, 
pH, integration, many 
others. 


Both electronic receiver units uti- 
lize a cam which allows them to 
correct for non-linearity of input 
signals. This means that the chart 
can be used to accommodate 4 non- 
linear input signals on a linear chart. 


Direct receiver units, shown above, 
are also provided for pressure, tem- 
perature, and pneumatic signals. 
Two of these units may be mount- 
ed in one quadrant. 

An integrater or a pneumatic 
transmitter or controller may also 
be mounted in one quadrant of the 
instrument. Therefore, in applica- 
tions involving direct receivers, it is 
possible for this one instrument to 
provide four continuous records plus 
integration, or four continuous rec- 
ords plus a pneumatic transmitter 
or controller. 

Inputs acceptable are: A-C resist- 
ance bridge and battery less D-C 
potentiometer, high and low imped- 
ance applications with + 0.25% ac- 
curacy. 

The uses of this new recorder in 
solving your instrumentation prob- 
lems are limited only by your own 
ingenuity . . . this advertisement 
can only begin to suggest possible 
applications. For further information 
on this versatile new instrument write 
for Bulletin 58-B771. 


hays 


MICHIGAN CITY 55, INDIANA 
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DIXON - Shia 
Diver 


SCREWS AND NUTS 
AUTOMATICALLY DRIVEN 
WITH PRECISE TORQUE CONTROL 


Gives you... 


] Complete control of screws from parts 
feeder to chuck, until threads are started. 
Ne dependence on gravity to load chuck. 


2 Exclusive built-in sensing, assures that 
screw is driven. Automatically retracts 
driver only offer attaining proper torque. 


3 Complete evtomatic cycle, requires only 
@ touch of the pedal. 


4 Terque accuracy within 5%, comparable 
fe most precise hand-torquing methods. 


5 Clutch free-wheels after driving. Operator 
cannot vary the torque. 


6 Two ranges of torque available 0 to 84 
inch-pounds and 48 to 120. 


7 Work height adjustment with 14” range, 
con be made without in any way disturb- 
ing the machine adjustments. 


Medel $0-101, 
withovt fleer col- 
umn, provides a 


complete automatic 


station. Maximum 


The new DIXON Auto-Torque Driver includes 
all the features of the DIXON Auto- 
Positioner, .and has an efficient space- 
saving air motor with an adjustable-torque 
clutch. These features provide for positive 
handling, giving new efficiency in driving 
screws and nuts. 

ASK FOR BULLETIN $D-81 

Wlustrating and describing design 


and operating features and giving 
specifications. 


DIXON AUTOMATIC TOOL, INC. 

2312. - 23rd AVENUE 

DIXON ROCKFORD, ILLINOIS 
ae 

Equipment for Automatic Paris: Handling and Assembly 
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Plastics Injection Molding Machine 


Item 418 

Injection molding machine has a 
full hydraulic clamp with 22-inch 
stroke and 34-inch daylight opening 
(42-inch daylight opening with 
ejector box removed). The clamp 
of Model 350-HV (a 359-ton unit) 
automatically adjusts for different 
mold thicknesses. At full clamp 
stroke with maximum tonnage, 600 
cycles per hour are possible and 
as many as 1000 cycles per hour re- 
duced stroke. Any part of the total 
ram stroke can be used. Clamp con- 
trols are centralized and_ limit 
switches provide adjustment for 
stroke, daylight opening, slow-close 
for die contact, slow break-away, 
and ejection stroke. 

The injection circuit features 
controls for prepacking; flow con- 
trol for plunger slow-down, dual 
pressure adjustment for lower hold- 
ing pressure after the mold is filled, 


and automatic unloading of the in- 
jection pump. A differential circuit 
provides rapid prepositioning of the 
injection plunger. A separate pilot 
circuit has external pressure and pi- 
lot lines to each individual valve. 
This feature is said to insure uni- 
form shift of valves. 

An overhead oil tank incorporates 
oil bath air cleaner, oil level gage, 
and thermometer. Hydraulic oil is 
located over the pumps and main 
cylinder which results in positive 
gravity prefill action. Electrical 
control panel houses the main elec- 
trical controls such as the motor 
starter, pyrometers, timers, relays, 
and transformers. The only elec- 
trical hook-up required to put the 
machine in operation is to bring 
main power to the panel. Hydrau- 
lic Press Mfg. Co., Div., Koehring 
Co., Mount Gilead, Ohio. 
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Rotary Profile Tracer Lathe 
Item 419 


Designed for boring bottle molds 
which have noncircular cross sec- 
tions, lathe is also suitable for con- 


ventional turning, 
threading operations. 


boring, and 
Feature of 


the unit is an electrohydraulic trac- 
er. The head of the tracer is built 
into a bar that is adjustably mount- 
ed at the front of the cross slide. 
Stylus deflection pressure is 1!/ 
ounces. At a feed of 100 inches 
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FULLER EQUIPMENT 


bulk materials pneumatically. 


Pneumatic Materials 
Handling Systems. 
Widely specified 
throughout the process 
industries, Fuller’s range 
of equipment offers best 
single source for solving 
problems in moving dry 
Fuller-Kinyon 


Fuller Rotary Compres- 
sors and Vacuum Pumps 
are vibration-free, can 
be installed anywhere, 
even on balconies. Fewer 
moving parts mean min- 
imum maintenance. 
Compressors and Vacu- 
um Pumps handle air 
and gases from 30 to 
3300 cfm at pressures to 
125 lb. gage. Vacuums 
to 29.95 in. (referred to 
30-in. barometer). 


Fuller Preheaters, Hum- 
boldt Suspension Type 

. for preheating dry, 
pulverized Portland ce- 
ment raw materials with 
rotary kiln waste gases. 


Fuller -Material-Level In- 
dicators signal audibly 
and visibly when ma- 
terials reach a predeter- 
mined high or low level. 
Controls conveyor 
motors, valve circuits, 
etc. 


Pumping Systems, 


for the process industries 


Airveyor® Pressure and 


Vacuum Conveying Systems, and F-H Airslide® 
Fluidizing Conveyors are completely sealed to 
prevent both contamination of the product and 


any leakage of dust, etc. 
area. 
pulverized materials to 


, into the surrounding 


They are used to move dry, granular and 


and from cars, ships, 


trailers, storage and processing points. 


Fuller Vane-type and 
Roll Feeders . . . for vol- 
umetrically controlled 
feeding of a wide range 
of dry pulverized or 
granular materials. Also 
Fuller Rotary Valves... 
used under silo deck 
slabs and bins to per- 
mit the free flow of 
pulverized materials 
which tend to arch, such 
as lime and cement raw 
materials. 


Fuller Horizontal and In- 
clined Grate Coolers are 
compact, easily installed 
for fast, efficient cooling 
of materials such as 
nodulized phosphate 
rock, pebble lime, ores, 
dolomite, iron nodules 
and Portland cement 
clinker from 2800°F. or 
higher to any desired 
point within a reason- 
able range of atmos- 
pheric temperature. 


Fuller Control Panels per- 
mit automatic, remote, 
one-man control of multi- 
ple operations. Easily- 
read panel permits vis- 
ualizing flow of material 
to storage or from 
process bins. 


Fuller equipment is designed to help give 
you maximum efficiency at minimum cost. 
Send today for more detailed literature. 


FULLER COMPANY 
162 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Birmingham Chicago e Kansas City eLos Angeles e New York ¢ San Francisco e Seattle | 
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Fuller 


pioneers in harnessing AIR 





per minute, accuracy of duplication 
of the tracer slide is +0.001-inch. 
Maximum tracer slide stroke at one 
setting is 4 inches. Tool adjust- 
ment for diameter is by means of 
a slide mounted between the tracer 
slide and a swiveling tool slide. The 
swiveling tool slide is set parallel to 
the work axis for length adjustment 
of the tool. The cross slide has au- 
tomatic pressure lubrication. For 
convenience of setup and operation 
the master spindle is located at the 
front of the machine. 

A positive gear drive can be ad- 
justed to remove all backlash be- 
tween the lathe spindle and the 
master. It is located from the head- 
stock spindle through a quadrant 
mounted idler. A timing device on 
the master spindle provides for an- 
gularly positioning the master mold 
and workpiece. With the master 
spindle locked stationary (either a 
female or a male master can be 
used), a half-mold or a convention- 
al flat template can be used to 
guide the tool for boring or turn- 
ing. Monarch Machine Tool Co., 
Sidney, Ohio. 

Circle 419 on Page 19 


Equipment Processes Cylinder Heads 


Item 420 

Sixteen-station unit is capable of 
machining the ends of 2, 3, and 4- 
cylinder cast iron heads for two- 
cycle, in-line Diesel engines. Heads 
being processed range in length from 
12 inches on the 2-cylinder head to 
24 inches on the 4-cylinder head. 
The output ranges from 38 to 44 
heads per hour, depending on 
the head size being processed and 


all overhead trolley conveying systems 


at 


a sme 
SUPERIOR ENGINEERING is the BIG “PLUS” at A-F 


GETTING THE BIGGEST saving 
from the installation of an over- 
head trolley conveying system 
takes a lot more engineering 
“know how” than meets the eye. 

BUT—because A-F founded the 
ackage conveyor industry back 
in 1901, A-F offers you that extra 
conveying system engineering 
“know how” that means extra op- 
erational savings! 


For fully automated and semi- 


YOU CAN SEE 
THE SUPERIORITY 
OF A-F CONVEYOR ENGINEERING 


automated applications, A-F also 
engineers control centers, position- 
ing devices, automatic loading and 
discharge units, other ancillary 
equipment. 

Whatever your parts and prod- 
uct handling needs, A-F engineers 
the right type of conveying system 
to cut costs and increase profits in 
your plant. 

Write—without 
day! 


obligation—to- 


A-F ENGINEERED 
CONVEYING SYSTEMS 
Also Pre-Engineered Conveyors— 
Wheel, Trolley, Roller, Belt 

Metal Cleaning and Processing Machines 


THE ALVEY-FERGUSON CO., 173 Disney St., CINCINNATI 9, OHIO 


Circle 699 on Page 19 





the method employed for deep hole 
drilling at several stations. In ad- 
dition to face milling water outlet 
pads and oil and fuel hole bosses on 
three planes, the machine also drills, 
chamfers, and taps all oil, fuel, and 
screw holes and air tests the part 
for casting density. 
The machine setup for processing 
a cylinder head requires mounting 
of the proper fixtures and machine 
units for the particular head. This 
is accomplished by tie rods that 
connect the fixture to the machine 
unit. The machine unit is then ad- 
vanced or withdrawn to position the 
fixtures to accommodate the head 
being processed. When in _posi- 
tion, dowel pins inserted manually 
into locating holes on each side of 
the fixture base locate the fixture on 
its own hardened and ground ways. 
Features of the transfer unit include: 
An integral chip disposal system, a 
central coolant and filtration sys- 
tem, “woodpecker” drilling mecha- 
nisms, and change gears in milling, 
drilling, and tapping heads for in- 
creasing cutting speeds. Cross Co., 
17801 Fourteen Mile Rd., Detroit 5, 
(Fraser) Mich. 
Circle 420 on Page 19 


Automatic Spring Coiler 


Item 421 

Unit can produce a wide variety 
of springs with round wire with- 
out special equipment or arbors. It 
is adaptable to the speed of assem- 
bly line production. There is no 
limit on length of wire that can 
be handled. Adjustments for pitch, 
diameter, and length of spring are 
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made on the face of the machine. 
Coiler can handle wire ranging in 
size from 0.005 to 0.040 inch in 
diameter. Coil diameter is 0.045- 
inch minimum ID to 1!4-inch OD. 
Unit is constructed in a one-piece 
solid cast frame; has automatic 
controls; and a % hp, 110 v, 60 
cycle, single-phase motor. Variable 
coiling speed is 40 to 280 inches 
per minute. With a four-lead worm 
gear, coiling speed range is in- 
creased to 160 to 1120 inches per 
minute. Special Machinery Div., 
Perkins Machine & Gear Co., West 
Springfield, Mass. 

Circle 421 on Page 19 


Scanner & Printer 
Item 422 
Digital unit can measure signals 
from one to 99 gaging devices in 
rapid sequence with the identifica- 
tion number and dimension of each 
point printed automatically on pa- 
per tape or stringed cards. Accuracy 
is 0.0001-inch. Operation of Model 
700 can be manual, semiautomatic, 
or it can be synchronized with 
manufacturing and inspection proc- 
esses. Optional output forms in- 
clude illuminated digital display, 
input to IBM equipment, and auto- 
matic limit detection for alarm or 
reject. Daytronic Corp., 216 S. Main 

St., Dayton 2, Ohio. 

; Circle 422 on Page 19 
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| 2 
19,000 . ASSEMBLIES... 


7 


special assembly 
machines 


True to its name, Automatic Electric Company has made this small 
parts assembly fully automatic with a DPS assembly machine. A sub- 
sidiary of General Telephone & Electronics, Northlake, Ill. the company 
has realized increased capacity with fewer rejects on telephone terminal 
assemblies. This type machine in similar assembly operations has paid 
for itself in less than a year from savings over previous method. 

If you have a small parts assembly problem, talk it through with 
Detroit Power Screwdriver Company. Industry’s most advanced design 
screwdriving machine is the result of more than three 
decades of specialization. Add to this a complete line of 
parts feeders (vibratory, rotary and elevating) and &, 
you're assured an operation that is automatic and effort- 
less. Write today for full information. 


DETROIT POWER SCREWDRIVER 
COMPANY 18.198 


2811 W. Fort St. . Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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AASUINAM APPLICATION 


MEETS a TESTS 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold well above minimum burst pressure. 


PERMANENTLY ATTACHED 
COUPLINGS 
PROVIDE BOND STRONGER 
THAN HOSE ITSELF! 


Increasing demand for greater power brought about 
the use of higher pressures in hydraulic systems. This 
not only calls for greater hose strength, but far more 
critical engineering in coupling design and application. 


EASTMAN is contributing toward the develop- 
ment of the trend toward higher pressures—not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
Eastman laboratories proving that the hose did not 
fail at the coupling—demonstrating that the coupling 
was designed and applied to form a bond which was 
stronger than the hose itself. 


If you have an application requiring higher pres- 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. 


MANUFACTURING COMPANY 


Dept. A-S 
MANITOWOC, WISCONSIN 


et 


Eastman 
\ | 


WRITE today for your copies — 


Technical Bulletin 100—Medium Pressure Hose and Tube As- 
semblies, Couplings and Fittings for One Wire Braid Hose. 


Technical Bulletin 200 —High Pressure Hose and Tube Assem- 
blies, Couplings and Fittings for Multiple Wire Braid Hose. 


- 
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nicawv 


On components 


Biri 


Parts, elements and devices designed for creating more automatic systems. 


interlocks for Parts 
Handling Systems 


Item 423 


TWO accessories for automatic 
parts handling systems are designed 
by F. Jos. Lamb Co., 5663 E. Nine 
Mile Rd., Detroit 34, Mich. The 
accessories are a line switch inter- 
lock and a shot bolt interlock. They 
are capable of controlling and co- 
ordinating chuted parts flow in han- 
dling systems and are adaptable to 
most chute configurations of open 
design. The line switch interlock 
indicates parts accumulation at a 
given point and produces an elec- 
trical signal which can be used to 
control any machine, fixture, or 
handling function. An adjustable 
counterweight which actuates the 
switch can be adjusted for actuation 
by the weight of one part or the ac- 
cumulated weight of two or more 
parts. 

The shot bolt interlock permits or 
prevents part flow and can be auto- 
matically operated from a remote 
pushbutton. With the solenoid or 
pneumatically operated stop bars ar- 
ranged to deflect parts into outlet 
chutes, multiples of the unit can 
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For detailed information and literature, use card page 19. 


Signal light 


SHOT BOLT INTERLOCK 


be used to distribute and feed 
parts to as many as five ma- 
chines. Both units can be installed 
in the field and can be relocated in 
minutes without chute alterations. 
They are nonjamming and con- 


structed of materials that minimize 


friction, wear, and part nicking. The 
line switch and shot bolt do not re- 
quire tie-ins to machine electrical 
circuits—an entire system can be 
operated from a completely inde- 
pendent circuit. 

Circle 423 on Page 19 


Pulsed Beam X-ray Gage 


Small size of new short 
pulse x-ray gage is shown 
compared to company's 
previous x-ray unit. 


Item 424 


Small size x-ray gage incorporates 
a pulsed beam for thickness meas- 
urements ranging from foil thick- 
nesses of 0.00025 inch to plate thick- 
nesses of 1.5 inches. The gage uses 
a sharply-pulsed, pencil x-ray beam 
which is On for many times a sec- 
ond for only short periods of time. 
It can measure the thickness of plas- 
tics, rubber, paper, fabrics, steel, 


11] 





copper, brass, and aluminum at 
speeds up to 6000 fpm. 

The gage is comprised of an x-ray 
generator which supplies a con- 
trolled pulsed beam, an x-ray inci- 
dent unit which detects the amount 
of transmitted energy, and an in- 
dicator console which contains elec- 
tronic elements to convert and com- 
pute the variation of transmitted en- 
ergy into terms of thickness varia- 
tions and to initiate corrective ac- 
tion. Features of the gage are: A 
low noise level, a compensating de- 
vice for varying material densities, 
and an absolute thickness calibra- 
tion constant for the life of the gage. 
Any errors due to deterioration of 
components, or beam obstruction 
caused by gage damage or chips are 
automatically removed. Some of 
the types of installation mountings 
available include: Synchronized 
travel of source and pick-up for be- 
tween mill-frame installations, and 
on rigid, sliding, or rolling C-yokes 
for manual or motorized positioning 
or withdrawal. Daystrom-Weston 
Sales Div., Daystrom Inc., 614 Frel- 
inghuysen Ave., Newark 12, N. J. 

Circle 424 on Page 19 


Electric Counter 
Item 425 
Designed for ac applications, 
counter can be used with electric 
computers, card and check sorters, 
coin counters, electronic scalers and 
mailing equipment, photoelectric 
and remote control counting instru- 
ments, and production machinery. 
It can be used with alternating cur- 
rent for both the operating and reset 
coils. Model YE can obtain speeds 
up to 1500 counts per minute. It 
is available in four styles, in either 
panel or base mounting, with in- 
stant electric reset or pushbutton 
instant reset. Durant Mfg. Co., 1997 
N. Buffum St., Milwaukee 1, Wis. 
Circle 425 on Page 19 


Limit Switch 
Item 426 


Line of miniature precision snap- 
acting switches has the terminals 
molded in place so that contacts 
cannot move and the relationship 
between them cannot change. There 
are 10 models in the line with the 
actuating button in the center posi 
tion, covering an operating force 
range of 3 to 20 ounces and rated 
10 amp resistive, 5 amp inductive, 
at 30 v de or 115 v ac. Additional 
9 styles have the actuating button 
in an off-center position. Furnished 
with pin, integral wire, or flat 
leaf actuators, these models cover 
an operating force range of 2.5 to 
60 grams and are rated 5 amp re- 
sistive, 3 amp inductive, at 30 v de 
or 115 v ac. The design of the 
switches is suitable to ganging in 
multiple circuit applications. Hay- 
don Switch Inc., Waterbury 20, 
Conn. 

Circle 426 on Page 19 


Automatic Drill Unit 


Item 427 
Model KHB features a_ built-in 


feed; does not require shop air. 
Unit also has an infinitely variable 
hydraulic rate of feed control, with 
adjustable rapid approach to con- 
trol the tool at entry and at break- 
through. The unit will rotate and 
feed the tool into the work when 
the motor is turned on and will 


withdraw when the motor is turned 
off. Accurate depth is held as the 
unit dwells against a positive stop 
at the end of the stroke. To put the 
unit into operation, it is mounted 
on a plate and driven by an elec- 
tric motor through a belt drive. 
Govro-Nelson Co., 1931 Antoinette 
Ave., Detroit 8, Mich. 

Circle 427 on Page 19 
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Hydraulic Gear Motor 
Item 428 
Reversible, hydraulic gear motor 
has a speed range of 300 to 3000 
rpm, with outputs to 25 hp. The 
cartridge construction eliminates 
alignment difficulties because the 
bearings, which also function as 
endplates and bushings, position the 
gears within one assembly. The 
minimum starting torque equals or 
exceeds 65 per cent of running 
torque. It will operate on fluids in 
the viscosity range from SAE 10 to 
SAE 90. Berry Hydraulics, Div., 
Oliver Tyrone Corp., Corinth 1, 

Miss. 

Circle 428 on Page 19 


Wiring System 


Item 429 

Structural wiring system is de- 
signed to utilize depth behind re- 
lays in control panels. This de- 
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THE NEW Nid PRINTED CIRCUIT EDGE CONNECTOR 


This A-MP unit is more than new—it is the only solderless, direct-contact connector on 
the market. Designed for both commercial and military requirements, it means faster 
assembly, greater reliability and versatility to you—at lower cost! 


You get construction of unmatched close tolerances in both the contact and the one-piece 
molded housing. And—because each contact is wholly enclosed within its own housing 
barriers, there’s no need for post insulation. Contacts feature spring-lock design which 
assures positive contact with board—yet will not cause damage to board paths, even 
after repeated insertions. 


Assembly is easy: An A-MP high speed machine crimps contacts to circuit wires. 
Contacts are quickly and completely snapped into housing, locked in place with a lance 
to eliminate damage from shorts, bending or strain. The printed circuit board is then 
inserted for unlimited circuit combinations. 


Snap in. . . clip in—it’s that simple to save time, money and increase quality. 


Send for tull product information today. 


You are cordially invited to visit us at the WESCON Show in San Francisco, 
August 18-21, 1959, Booths 2501, 2502, 2604. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada « England « France « Holland «+ Japan 
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sigri permits compact mounting of 
relays and the use of small panel 
enclosures. The units are of 
hinged aluminum modular construc- 
tion with built-in wiring compart- 
ments. Relays are mounted on the 
top surface and control wires are 
contained under the devices. Each 
module swings out so the control 
wires can be snapped into place be- 
hind flexible vinyl retaining fingers. 
Units can be ganged in vertical or 
horizontal modular layouts or a 
combination of both. Wyr-Way 
Inc., 250 Mt. Hope Ave., Rochester 
oe ae A 

Circle 429 on Page 19 


Two-Volume Pump 
Item 430 
Unit requires only a single pres- 
sure setting for both unloading and 
maximum pressure. It automatic- 
ally maintains system pressure with 
a small volume pump while a fixed 
differential between the relief valve 
setting and the unloading valve 
allows return of large volume pump 
capacity to the reservoir at negli- 
gible pressure. The pump is recom- 
mended for 1000 psi at 1200 rpm 
in the small volume operation and 
up to 750 psi at 1200 rpm in the 
larger volume operation. Two 
pump groups are provided—one 
with 18 combinations of the small 
pump cartridges with capacities at 
operating pressure of 4.0 to 21.4 
gpm for large volume operation and 
the second with 30 combinations 
of the small and large pump cart- 
ridges with capacities at operating 
pressures of 14.7 to 45.2 gpm for 
large volume operation. Either foot 
or flange mountings are available. 
Vickers Inc., Div., Sperry Rand 
Corp., 1400 Oakman Blvd., Detroit 

32, Mich. 

Circle 430 on Page 19 


Air Cleaners and Dryers 
Item 431 
Unit, designated Mainliner, is ca- 
pable of cleaning and drying the 
air that is used in compressed air 
systems. In addition to taking out 
moisture from air lines, the unit 
removes oil vapor and dirt particles 
as small as 3 mu. With the use 
of this device, cooling towers, water 
filtrations, pumps, and chemicals 
are eliminated. Various styles are 
available for removing oil fumes, 
water, and dirt, just water and 
dirt, or water only. Wilkerson Corp., 
1601 W. Girard Ave., Englewood, 

Colo. 

Circle 431 on Page 19 


; 
Explosion-Proof Motor 
Item 432 
Unit is suitable for use in loca- 
tions where hazardous gasoline, 
petroleum, naphtha, alcohols, ace- 
tone, lacquer solvent vapors, and 
natural gas are present. Motor is 
available in NEMA standard frames 
from 182 through 326U in ratings 
of 1 through 40 hp, either 3 or 2 
phase, in all commercial frequencies 
and voltages below 600. Features 
of the motor frames are deep, in- 
tegrally cast fins which provide ex- 
tra cooling surface for rapid heat 
dissipation and an external fan 


which forces air at high velocity 
over the outside of the motor to 
provide constant cooling and a self- 
cleaning action. Lima _ Electric 
Motor Co. Inc., subsidiary, Con- 
solidated Diesel Electric Corp., 
Dept. 286, Lima, Ohio. 

Circle 432 on Page 19 


Speed Control Valve 
Item 433 
Feature of speed control valve is 
the use of a poppet that has four 
orifices of different lengths. The 
varied lengths of the four orifices 
permit micrometer adjustment of 
cylinder exhaust air flow from zero 
to full pipe capacity. Adjustment 
of the exhaust air flow through 
the four orifices is obtained by posi- 
tioning the adjusting stem which 
increases or decreases the total or- 
ifice area. For pressure air flow in 
the opposite direction, the poppet 
lifts off the seat, providing unre- 
stricted full pipe capacity air flow. 
Valve is a self cleaning type with a 
wiping action. Automatic Valve 
Co., 37415 Grand River, Farming- 

ton, Mich. 

Circle 433 on Page 19 


Variable Speed Drive 


Item 434 


Applicable on process machinery, 
metalworking machines, and mate- 


AutomaTion—August 1959 





Automatic read-out . 


Control! room at Milliken power station, pictured here, shows three 
Teletype Model 28 Receive-Only Page Printers in foreground with 
control panel of Bailey Metrotype Information System. (Inset shows a 
sprocket-fed, continuous-type log sheet used in Teletype Page Printers.) 


Teletype equipment 


NEW YORK STATE ELECTRIC & GAS CORP 
MILLIKEN STATION 


MONITORING SYSTEM (OG SHEET 
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monitors and records power station iii 


New Model 28 Teletype Page Printers and Tape 
Punch equipment provide a continuous, dependable 
data processing facility for evaluating power station per- 
formance. This Teletype communication equipment is 
part of a Bailey Meter Company Metrotype® Informa- 
tion System installed recently at the Milliken power 
station of the New York State Electric & Gas Corpo- 
ration, near Ithaca, New York. 


This installation consists of two data systems: 


1. A Monitoring System that continuously scans a 
total of 282 variables—temperatures of fan, motor and 
pump bearings; pressures of water and oil pumps, etc. 
Whenever readings exceed prescribed limits, system 
immediately reads and prints complete digital data of 
off-normal operation. In addition, complete readings 
are printed hourly. 


2. A Performance System that scans 66 points once 
every hour, measures generator output, main steam 
flow, feedwater flow, temperatures, etc. All factors re- 
quired to evaluate the station’s performance are logged 
on the Teletype Printers. A Teletype Tape Punch also 
produces a perforated tape for IDP. 
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Robert Darke, Systems Division Manager, Bailey 
Meter, says, “Teletype equipment was chosen for this 
installation because of its flexibility and proven reli- 
ability. Design is simple and trouble-free, and the units 
are manufactured specifically for round-the-clock rather 
than intermittent service.” 

Teletype equipment will handle data for virtually 
any purpose in any industry. Signals may be serial or 
multi-wire. Signal medium may be local electrical cir- 
cuit, telegraph or telephone circuit, or radio. 

Why not find out how Teletype equipment can fit into 
your systems plan? Please write: Teletype Corporation, 
Dept. 21H, 4100 Fullerton Ave., Chicago 39, Illinois. 


TELETYPE 


CORPORATION 


sussiniary or Western Electric Company Inc 
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TERMINAL 
SETTER? 


STOP. You've found it. A Black 


& Webster Electropunch or full 
automatic Electroset can solve your 


terminal setting problems s] 3 B00 


— for as little as 


SHORT RUNS: Electropunch — sets hand fed 


terminals twice as fast as conventional methods. 
All electric. Foot switch operated. 


LONG RUNS: Electroset — automatically feeds 
and sets terminals up to 3600 per hour. All 
electric. Customized to your needs. 


WHAT'S YOUR PROBLEM? 
Black & Webster can help. 


Send sample terminal and 
requirements. 


Write today for free 12-page catalog describing 
our complete line of production tools, 


BLACK & WEBSTER. INC. 


Dept. 2, 570 Pleasant Street 
Watertown, Mass.—WA 6-01 


TVET: 


Circle 704 on Page 19 
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rial handling devices; line of vari- 
able speed drives is available in a 
horsepower range from 1/50 to 1/3. 
Model SC-31 Series features wide 
speed ranges with stepless adjust- 
ment from zero to full speed. Cir- 
cuit breakers are used for armature 
protection. The remote control is 
small and compact. Applied Tech- 
nology Corp., 475 Fifth Ave., New 
York 17, N. Y. 
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Block & Vent Valve 
Item 435 
Miniature block and vent valve 
controls air service using only one 
operator. Air flow is _ straight 
through at operator pressure of 5.5 
psi or greater. As the operator 
pressure drops to 3.5 psi, air service 
is blocked and when it reaches 2 
psi or less, the cavity between the 
blocked ports is vented to atmos- 
phere. Body pressure rating for 
the 14-inch valve is 30 psi and the 
body temperature rating is for am- 
bient air only. Geo. W. Dahl Co. 
Inc., 86 Tupelo St., Bristol, R. I. 
Circle 435 on Page 19 


Telemetering Unit 
Item 436 
System, which consists of a trans- 
mitter and receiver (shown), is 
designed for sampling and telemeter- 


ing remote measurements in oil and 
gas pipeline systems, power distri- 
bution systems, public utility sys- 
tems, and industrial processes. It 
can transmit and receive, over a 
single teletype, voice, or microwave 
channel, up to 30 data points with 
an accuracy said to be better than 
99 per cent. Output signal of the 
system is adaptable for computer 
control. A minimum data system of 
one point can be purchased and ex- 
panded in the field up to the maxi- 
mum of 30 points for a single trans- 
mitter/receiver combination. Fea- 
tures of the system include: Auto- 
matic correction of system errors, 
positive system failure indicator, 
and hinged front panel allowing 
instant access to plug-in circuitry. 
Standard transducers can be used 
at the transmitter input and stand- 
ard indicators can be connected to 
the receiver output. Milliameters, 
voltmeters, round or strip-chart 
recorders, or multipen recorders can 
be operated by the receiver. Ap- 
plied Science Corp. of America, 
P. O. Box 44, Princeton, N. J. 
Circle 436 on Page 19 


Carton Selector 
Item 437 


Suitable for automatic sorting, 
counting, and inventory control of 
packaged goods on an assembly line 
or conveyor, selector can recognize 
any one of 7 separate printed codes. 
The code consists of three parallel 
bars that can be printed either on 
the side or top of the carton. A 
self-contained light source illumi- 
nates a code printed on the carton 
so it can be read by photocells. 
Model 405 can be supplied with a 
counter and memory device for con- 
trol of conveyors or switches that 
can be activated by an output sig- 
nal. Atronic Products Inc., Bala- 
Cynwyd, Pa. 

Circle 437 on Page 19 
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Adjustable Speed Drive 


Item 438 

Developed to operate on the v- 
belt connected, adjustable, variable 
pitch pulley principle, drive is avail- 
able in sizes from 1/4, to 25 hp, in 
output speeds ranging from 5 to 
over 4000 rpm. Features of the 
drive include: Automatic belt ten- 
sioning, ease of belt changing, and 
smooth operation of the stepless 
control mechanism. Actuating force 
of the drive is directed through an 
equalizer which prevents any bind- 
ing or sticking of the speed con- 
trol function. Some of the acces- 
sories for the unit are: Remote me- 
chanical, remote electric, and pneu- 
matic actuated controls. General 
Electric Co., Schenectady 5, N. Y. 
Circle 438 on Page 19 


Rotary Limit Switch 


Item 439 

Infinitely adjustable limit switch- 
stop, designed for the servo and in- 
strument industries, features a single 
exterior range adjustment screw 
which permits rapid adjustment to 
any angular rotation from zero to 
25 turns. Limit switches are 
actuated at either end of shaft travel 
just prior to contact with nonlock- 
ing limiting stops. Switch-stop is 
0.037-inch in diameter by 2 inches 


AuToMaTion—August 1959 





A ea ee 
SRR ee aN 
MANIFOLDS, ACCESSORIES 


IOI LAMMCS New 
SA Junior Series 


You've found it! . . . the answer to all your small air valve requirements. 
It’s the new SA Junior Series . . . Numatics’ small, precision-built, heavy 
duty family of valves and manifolds. Two valve types (above), many 
model varieties . . . three different sub-plates . . . three operator options 
and four styles of manifolds to provide application versatility unlimited. 


SA Junior, what’s more, gives you quality throughout . . . Numatics’ 
famed patented lapped spool-floating sleeve action . . . corrosion- 
resistant aluminum body . . . continuously rated, heavy duty solenoids 
..-J. 1. C. conformance . . . all this plus a ruggedness and reliability to 
handle 60% of all your air jobs at an average 40% reduction in air 
valve costs. Send for a catalog today! 


“Solenoid Capsule” Design— Another NUMATICS’ FIRST! 


Typical of SA Junior quality 
and design ingenuity is the 
unique, new “Solenoid Capsule” 
.-.a Numatics’ exclusive. Sole- 
noid and cover are a self- 
contained, J. I. C. approved 
assembly which eliminates loose 
parts when the solenoid cover 
is removed. 


Circle 705 on Page 





over-all length. Shaft diameter is 
0.125-inch. Torque capacity is 40 
oz-in. at end stops. Precision Mech- 
anisms Corp., 577 Newbridge Ave., 
East Meadow, N. Y. 


Circle 439 on Page 19 
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Adjustable Transmission 
Item 440 
Variable speed transmission fea- 
tures ratios up to 3:1 with a basic- 
ally constant horsepower. Input 
power drives the toothed side of 
a belt through a timing belt pulley 
which gives constant fpm travel to 
the belt. Opposite side of belt is a 


flat bottomed V-shape which rides 
over two flat idler pulleys and a 
variable pitch output pulley. By 
proper positioning of the two idler 
pulleys, the toothed portion of the 
belt can be wrapped over the timing 
pulley and the vee portion over the 
variable pitch pulley. The idler 
pulleys are mounted on shafts which 
are supported on both ends in two 
adjustable plates. The idler carry- 
ing plates can be rotated about an 
axis which circumscribes a true arc 
with respect to the input pulley. As 
the plate assembly is rotated away 
from the variable speed pulley, the 
v-belt is drawn into the faces, sepa- 
rating them, and allowing the belt 
to operate at a smaller pitch diam- 
eter. To adjust the speed of Model 
19000 (shown mounted with a mo- 
tor), a segment of worm gear is 
mounted to one of the idler carry- 
ing side plates and is actuated by a 
worm. This is turned by the hand 
wheel on the unit or it can be mo- 
torized. Transmission will operate 
in a horizontal, vertical, angular, 
or inverted position. Western Mfg. 
Co., 3400 Scotten Ave., Detroit 10, 
Mich. 

Circle 440 on Page 19 


has the AC solenoids 


SERIES 400 


The trademark SERIES 100 


on millions of 
solenoids since 1927 


you need... in 
the quantity 
you need! 


WeEsCo’s famous Series 100, 200 and 
400 AC solenoids—75 models in all— 
are immediately available in small 
or large quantities! One of these de- 
signs may fit your requirements. If 
not, WesCo engineers will design a 
special solenoid for your application. 
Inquire now. 


WesCo designs and manufactures aircraft 
solenoids for military and commercial appli- 
cation. Write for complete catalog. 


WEST COAST 


ELECTRICAL MFG. CORP. 


233 W. 116TH PLACE * DIVISION 122 *» LOS ANGELES 61, CALIFORNIA * PLymouth 5-1138 


118 Circle 706 on Page 19 
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Electronic Counter 
Item 441 
Line of electronic tachometers 
and frequency counters consists of 
10 models designed to fit numerous 
industrial applications. Some of the 
units are self-contained, have re- 
mote indication, explosion-proof in- 
stallation, and dual readout. Model 
1316 (shown) is designed to use 
explosion-proof or remote readout 
unit. Various models have time 
bases with a fixed selectable time 
of 0.1, 0.5, and 1.0 second; 5 and 
10 second extensions; fixed special 
time bases; and preset variable time 
bases on single, and multiple chan- 
nels. Input can be sine waves, 5 
to 150,000 eps, pulses, 0 to 150,000 
eps, with accuracy of +1 
Display time is adjustable from 0.1 
to 10 seconds. I-L-S Instrument 
Div., Meriam Instrument Co., 4526 
W. 160th St., Cleveland 35, Ohio. 
Circle 441 on Page 19 


count. 


Rotating Shaft Switch 

Item 442 
switch is 
adaptable for use as a pilot device 
for controlling ac or de reversing 
starters or contactors that operate 


Rotating shaft limit 


motors on machine tools, cranes, 
hoists, mechanical presses, convey- 
ors, and valves. It is rated at 600 
v maximum, is available in six gear 
ratios from 40:1 to 1080:1. When 
mechanically coupled to driving 
equipment, it eliminates the need of 
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from two to four remotely located 
switches. Limits are set by turning 
a screw. Accurate gear tolerance 
permits rapid reset characteristics. 
Cutler-Hammer Inc., 315 N. 12th 
St., Milwaukee 1, Wis. 

Circle 442 on Page 19 


Solenoid Valve 

Item 443 
Four-way, 3/,-inch valve will oper- 
ate at 3000 psi, 20 gpm for pilot 
operated, solenoid controlled appli- 
cations. Solenoids can be removed 
with the valve body for inspection 
without breaking primary electrical 
connections. The oil-immersed sole- 
noid is housed in a sealed die cast 
housing, is dust and dirtproof. Pro- 
vision is made for external tank 
porting when needed. The solenoid 
assembly is electrically connected 
by a bayonet-type receptacle similar 
to a common 110 v connection. Hy- 
draulic Press Mfg. Co., Div., Koehr- 

ing Co., Mount Gilead, Ohio. 
Circle 443 on Page 19 


MEASURING ELEMENT 
(FLOW, PRESSURE, 
TEMPERATURE ) 


ENCODER 
AMPLIFIER 


Digital Transducer 
Item 444 


Instrument can measure process 
variables, amplify the measurement 
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mechanically, and provide digital 
encoding for flow, pressure, temper- 
ature, or liquid level. The primary 
measuring element can be a mer- 
cury or bellows type manometer for 
flow or liquid level, a Bourdon tube 
for pressure, or a filled thermal sys- 
tem for temperature. The meas- 
uring element is connected to a 
force amplifier which positions the 
shaft of an encoder. The encoder 
output can be connected to a trans- 
lator for visual readout or other 
equipment for printout, data han- 


dling, or control. Precision encod- 
ing at the balance or null position 
is obtained because the force am- 
plifier develops its maximum out- 
put at this position. Transducer is 
rated with an accuracy of +1 per 
cent of span; reproducibility is bet- 
ter than +0.5 per cent of span. It 
will operate on 110 v, 60 cycles, 
drawing approximately 20 w. Amer- 
ican Meter Co., P. O. Box 309, Gar- 
land, Tex. 

Circle 444 on Page 19 


J» easy as plugging in 
- your electric shaver... 


Wherever you 


a 
had 


... just 


PLUG IN 


@ Tough...compact...smaller...lighter. 


@ Handles more air—with minimum 
pressure drop. 


@ Quick connection and disconnection. 
@ Instant automatic flow or shut-off. 


@ Handles any job in your shop using 
¥%4,”" to Ye” connections—from the air 
line to the air tool. 

Locking ring provides positive lock 
... tight fit. Equipped with auto- 
matic sleeve lock. 


All Series 2-RL Sockets and Plugs 
are interchangeable—likewise all 
Series 3-RL Sockets and Plugs. 
Eliminates all need for various size 
couplings in hook-up—makes it easy 
to keep stock of parts in balance— 
holds inventories to a minimum. 


Write for the Hansen Catalog... 


a ready reference when you want in- 
formation on couplings in a hurry. 


a 
Soaw 
en 


use compressed 
air... 


‘ 


yy / 


THE POWER 


Socket, when disconnected, automatically 
shuts off air by leak-proof seal of metal 
valve against rubber valve seat. 


Quick -Connective Fluid Line Couplings for 
AIR + OIL « GREASE + HYDRAULIC FLUIDS 
WATER + VACUUM « STEAM « OXYGEN + ACETYLENE 
REFRIGERANTS + GASOLINE + COOLANTS « LP-GAS 


REPRESENTATIVES IN PRINCIPAL CITIES 


SINCE 1915 


s 
rs 


Ub) 


4031 WEST 


SOth STREET 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


TT 
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Tachometer Generator 
Item 445 


Device is constructed of special 
brush materials to guarantee a brush 
life of 100,000 hours of continuous 
operation at 3600 rpm. The com- 
mutator is fabricated from an alloy 
containing more than 85 per cent 
pure silver. Linearity from 0 to 
12,000 rpm is better than 1/10 of | 
per cent of the voltage output at 
3600 rpm. Servo-Tek Products Co., 
1086 Goffle Rd., Hawthorne, N. J. 

Circle 445 on Page 19 


Gear Motor 


Item 446 


Designed to power machine tools, 
pumps, and conveyors; gear motor 
is available at any single speed from 
4 rpm to 1000 rpm with torques 
to 1/20 hp and 175 lb-in. at 10 
rpm. Model HD is totally enclosed, 
features a continual airflow over the 
motor. It can be mounted vertically, 
horizontally, upside down, or in any 
position. The two-pole, shaded pole 
unit is rated for 115 v, 60 cycle— 
by special order it is available for 
6 to 440 v and 25 to 80 cycles. New 
England Gear Works, South End 
Rd., Southington, Conn. 

Circle 446 on Page 19 
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Rotary Torque Unit 
Item 447 
Operating at a power input range 
from 50 to 1000 psi, rotary torque 
unit can convert hydraulic pressure 
into reciprocating rotary motion 
that can be regulated to fit most 


job requirements. With power out- 
put at 1000 psi, hydraulic pressure 
will provide 500 in.-lb of working 
torque over a range of rotation 
from 5 to 360 degrees. Built-in 
speed adjustments allow complete 
control of rotary shaft speed in 
either or both directions. Electric 
solenoid actuation is also available 
for either or both directions of ro- 
tation. For special applications 
where hydraulic power is not avail- 
able or practical, unit is adaptable 
for use with air power or vacuum. 
Industrial Sales Div., Cleveland 
Pneumatic Industries Inc., 64 Old 
Orchard, Skokie, Ill. 

Circle 447 on Page 19 
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Transistor Relay 


Item 448 

Power sensitivity of transistor 
amplified relay is less than 10 mu w 
for positive relay operation. Unit 
is applicable for photocell sensing, 
liquid level detecting, as a limit con- 
trol for machine tools, or on fire 
and burglar alarm systems. Cur- 
rent sensitivity is 10 microamperes 
at 1 v de, or an equivalent input 


resistance of 100,000 ohms. Con- 
tact arrangements are SPDT (1 
Form C) or DPDT (2 Form C) 
for contact loads up to 3 amp at 
115 v ac or 29 v de noninductive. 
Contact materials can be silver, 
silver palladium alloy, palladium 
or gold alloy. The gold alloy is 
recommended for dry circuit or low 
level applications. The bias volt- 
age requirement is 16-25 v positive 
dc—this voltage can be supplied 
from an external source or from an 
internal mercury battery. Relay 
is designed with a thorough wiping 
action on the contacts; has an op- 
erating life which is said to be in 
excess of 25 million operations. It 
will operate in temperatures rang- 
ing from 32 to 112 F. General 
Automatic Corp., 12 Carlton Ave., 
Mountain View, Wayne, N. J. 
Circle 448 on Page 19 


Manual Starter 


Item 449 
Electrical manual starter is adapt- 
able for controlling electric motors 
used on metal and woodworking 
machinery, grinders, power saws, 
buffers, conveyors, fans, pumps, and 
compressors. It provides 2, 3, or 4 
poles for control of motors through 
5 hp single phase, 714 hp 550 v 
polyphase, and 2 hp 230 v de. 
Starter has only two moving parts. 
A mechanical direct acting thermal 
overload operates independently of 
the second overload or pushbutton 
mechanism. The overload unit 
makes it impossible for the operator 
to hold the circuit closed against 
overload. An available accessory for 
precise jogging on ac applications is 
a Jog-Run device. When in Jog 
position, contact is made only while 
the Start button is held in the de- 
pressed position. Furnas Electric 
Co., 1128 McKee St., Batavia, IIl. 
Circle 449 on Page 19 
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Temperature Control 
Item 450 


Feature of temperature control 
valve is the removable thermal sys- 
tem which allows field changing of 
temperature control ranges without 
affecting the valve stroke. Other 
features of the unit include tamper- 
proof thermal system and self clean- 
ing sliding gate seals for tight shut 
off and linear flow. Model 180 is 
furnished in sizes ranging from 14 
through 2 inches. It is rated for 
temperatures to 450 F and pressures 
to 250 psi. Temperatures can be 
controlled from 35 to 450 F. OPW- 
Jordan, 6013 Wiehe Rd., Cincinnati 
13, Ohio. 

Circle 450 on Page 19 


Turntable 


Item 451 

Line of turntables is available in 
sizes up to 16 ft in diameter, with 
load-carrying capacities up to 3 tons. 
Unit consists of an assembly of 5 
pieces; 2 upper circle halves, 2 lower 
circle halves, and a sprocket and 
center bearing assembly. It can be 
used in either permanent or tem- 
porary installations. If excessive 
torque builds up due to jamming, it 
causes the clutch to slip, thereby 
protecting the gear reducer and 
drive motor from overloads. Once 
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RE EVES » Vari-Speed Motodrives 


mean versatility in variable speed 


=  There’s a standard REEVES Motodrive for virtually any installa- 
tion. Rugged, compact variable speed ... % to 20 hp. .. . 1.7 to 
4660 rpm... . 2:1 thru 10:1 speed variation. Other units up to 40 hp. 
There’s space-saving versatility, too. Choose either ‘“‘C’’ flow style 
(illustrated) or “‘Z” flow (motor on opposite side of case from 
output shaft). 


Extra precision . . . a complete line of controls, ie. AIRtrol (a 

pneumatic positioner), electric remote control, mechanical controls, 
magnetic brakes and tachometers. Extra versatility 
... to meet specific needs, REEVEs offers a full array 
of modifications, ie. special motors, shaft extensions 
and scoop mountings for foot-mounted motors. 


IT’S ALL HERE! 96 pages of ratings, dimensions and prices. Write for 
your copy now ... on company letterhead only, please. 


REEVES PULLEY COMPANY 
Baa Del Sr 
COLUMBUS, INDIANA 


In Canada: Reeves Drives + Toronto + Montreal 
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the jam is corrected, the clutch 
automatically resets itself in driv- 
ing position and normal operation 
resumes. Input power can be 110, 
220, or 440 v. Anchor Steel & Con- 
veyor Co., 6906 Kingsley Ave., Dear- 
born, Mich. 

Circle 451 on Page 19 


eieeeneieemeiaeiees | 


Pilot Operated Valve 
Item 452 


Line of pilot operated valves is 
suitable for automatic control of air, 
gas, vacuum, and liquid flow for 
pressure to 125 psi. Buna N 
diaphragms cycle from full open to 
dead seal shut-off at up to 30,000 
cycles per hour. Opening, closing, 
and exhausting are powered by line 


ey 


Control Unit, Cable ond 
Proximity Pickup 
Patents pending. 


pressure and require only a trigger- 
ing impulse. Valves are available 
in 14, %4, and ¥4-inch sizes, in 2, 
3, and 4-way styles. Bodies of the 
valves can be machined solid steel, 
cadmium-plated high tensile iron, or 
cast brass. They will operate in 
temperatures ranging from —65 to 
225 F. Model 400-FX (shown) is 
a 4-way, 5-port unit designed for 
operating double action cylinders. 
Humphrey Products, Div., General 
Gas Light Co., 202-L N. Park St., 
Kalamazoo, Mich. 

Circle 452 on Page 19 


Conveyor Roller 
Item 453 
Unit features a spring-retained 
axle for easy mounting and re- 


GE: 


Electro 


Maa 3 


Solve your metal control problems 


with this low cost proximity pickup 


are 


Compare these advantages over other proximity devices 


¢ Detects ferrous and non-ferrous metals « Sensitive 


unaffected 


to tin foil e Control Unit can be located 50 feet or more 


from pickup * Replacement cost only $13.50 « Pickups 
sealed against water and oil « Meets JIC requirements. 
Variety of models for detecting metal objects at clear- 
ances over six inches; also Hollow Coil Pickups for 
detecting and counting small metal parts. 

Control Unit contains relay output for direct opera- 
tion of motor controls, solenoids and electric counters. 


Write or Phone for Bulletin and Name of Nearest Field Engineer 


MULL) Y 
60 cycle 
Ve a 


ELECTRO PRODUCTS LABORATORIES 
45ui-. Ravenswood, Chicage 40, Ill., LOngbeach 1-1707 
Cenede: Atlas Radio Ltd., Toronte 


one 
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moval of individual rollers from the 
frame. To insert a roller in posi- 
tion, one axle end is inserted in the 
hex hole in the frame; the other 
axle end is depressed manually, 
then released into the corresponding 
hex hole in the opposite frame. The 
rollers are available in 17, 21/4, and 
2!/,-inch diameters and are equipped 
with high capacity steel ball bear- 
ings to give two-point contact be- 
tween the balls and races and to 
take end thrust. They are avail- 
able in both straight and curved 
sections. Load capacity is rated at 
approximately 150 to 250 lb per 
roller. When changing rollers, the 
spring retainer keeps the axle in 
place, eliminating the job of putting 
the axle back through the assembly. 
Alvey-Ferguson Co., 3311 Disney 
St., Cincinnati 9, Ohio. 

Circle 453 on Page 19 
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Silicone Rubber Wire 
Item 454 
Line of silicone rubber wire is 
constructed for use as hook-up wire, 
apparatus lead wire, aircraft wire, 
power cable, ignition cable, elec- 
tronic hook-up wire, fixture wire, 
and shipboard cable. Some of the 
features of the wire are its heat 
resistance, low temperature flexi- 
bility, ozone resistance, electrical 
stability, solderability, and thermal 
conductivity. Although specified 
for 200 C continuous operation, the 
silicone rubber can maintain its 
physical and electrical properties 
after a short time exposure at 315 
C. The silicone rubber insulation 
produces an ash when it is burned. 
This ash which is held in place with 
fiberglass braids, will continue to 
be an insulator. American Super- 
Temperature Wires Inc., Winooski, 

Vt. 

Circle 454 on Page 19 
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Digital Loop Transport 
Item 455 
Digital magnetic tape loop trans- 
port, designated Model 3269, is ca- 
pable of performing operations such 
as data format conversion, data rate 
changing, serial to parallel and 
parallel to serial conversions, fixed 
or variable time delay, sorting and 
correlations analysis input. Either 
one tape drive plate or two inde- 
pendent tape drive plates with 
isolating slack loop system can be 
used. Each tape drive plate can 
contain one or more capstans. The 
capstan speed and direction of ro- 
tation can be independently speci- 
fied for each capstan. Unit can be 
used with any company record-play- 
back head. Potter Instrument Co. 
Inc., Sunnyside Boulevard, Plain- 

view, N. Y. 

Circle 455 on Page 19 


Mist Coolant System 
Item 456 


Coolant unit is suitable for use 
on small machinery used for pre- 
cision drilling, tapping, milling, saw- 
ing, and grinding operations. Unit, 
designated Type J, has a 2 ft cool- 
ant line and a mist generating 
nozzle. It has dual valve controls 
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—one to control air and the other 
to control the flow of liquid coolant 
dispensed at the tip of the mist 
generating nozzle. The magnetic 
nozzle holder has an adjustable arm 
so that the coolant can be directed 
to the cutting edge of the tool. The 
tip of the nozzle is protected against 
damage by a special guard. A 
14-inch compression fitting will re- 
ceive shop air of 50 to 125 lb. 
The shatterproof plastic reservoir 
holds 8 oz of coolant. When a fine 
mist is used, this supply usually 
lasts a full day. Trico Fuse Mfg. 
Co., 2948 N. Fifth St., Milwaukee 
12, Wis. 

Circle 456 on Page 19 
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Variable Speed Drive 
Item 457 
Drive can provide output shaft 
speeds infinitely variable from zero 
to 1200 rpm, forward and reverse. 
Models are available for power rat- 
ings from 1/1000 to 1/10 hp. It is 
adaptable for use with automatic 
equipment, chart drives in record- 
ing instruments, remote controls, 
computers, and machine tool feeds. 
Feature of the drive is the cali- 
brated, venier, ten-turn dial by 
which speed settings or duplication 
of previous speed settings can be 
set by finger tip adjustment. If 
the unit is needed as an integrator, 
a ten-turn control shaft can be sub- 
stituted for the ten-turn dial. By 
substituting a direct acting lever 
for the dial on the control arm, 
the drive can be shifted from full 
speed forward to full speed reverse 
in 0.05 seconds. Control shaft 
movement is +10 degrees, and con- 
trol torque required is less than 2 
in.-oz.—output torque is adjustable. 
Humphrey Products Div., Hum- 
phrey Inc., 3794 Rosecrans St., San 

Diego 10, Calif. 
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On-Off Control 
Air-To-Close 


2030 Series 
On-Off Control 
Air-To-Open 


2031 Series 
Three-Way Valve 


‘‘BANTAM’’ 
VALVES 


Dahil “Bantam” 2020, 2030 and 2031 series 
are highly compact, diaphragm-operated 
on-off valves. Each features the desired 
ruggedness and high quality of larger 
valves, and yet, allows appreciable savings 
in space. All have cast globe bodies for 
steam, liquid or gas applications. 
“Bantam” valves have excellent flow char- 
acteristics, low hysteresis and fast re- 
sponse. Use of TEFLON® packings eliminates 
frequent packing adjustment and greatly 
reduces maintenance. 


a Aten 


| CONNECTIONS =| %4"to2"NPT. | /"to2"NPT. 


PRESSURE RATING | 150 psi for steam 
300 psi for liquid & gas 


OPERATORS 8, 15, 50 sq. in. 


For more detailed information on 
“BANTAM” On-Off and Throttling 
Control Valves write 

Catalog B-1. 


GEQRGE 


DAHL 


COMPANY, INC 


86 TUPELO STREET, BRISTOL, RHODE ISLAND 
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INDUSTRIAL 
MARKETING 
MANAGER 


ROMINENT defense produc 
P.. in the field of precision- 

engineered electro-mechanical 
controls and systems is creating 
the new position of Industrial 
Marketing Manager, who will plan 
and develop industrial and com- 
mercial outlets for its products. His 


basic responsibilities will be: 


NEW PRODUCT SELECTION 
AND PROGRAMMING, compris 
ing product searches, market re 
search, product recommendations, 
5-year projections of market po 
tentials, production space and per 


sonnel requirements, etc; 


NEW 
ING, 


sales policy and organization, selec 


PRODUCT 


including 


MARKET 


development of 


tion of distribution channels, cre 
ation of sales promotion and ad- 


vertising programs, etc. 


PPLICANT should have at 
a five years successful in 
dustrial sales management 
experience, preferably in field of 


industrial controls and 


precision 


engineered products, including 
market research techniques, indus- 
trial advertising, sales promotion 
and training. Degree in engineer- 
ing sciences desirable. Age 35-50 
years. Salary open—commensurate 


with qualifications. 


Send resume to: 


BOX 318A 
667 Madison Avenue 


New York 21, N. Y. 


a 
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Static Rela 
y 

Item 458 
Bistable magnetic amplifier can 
be used as a sensitive static relay in 
indicating and regulating systems. 
The amplifier, when operating from 
a low-level sensing element, will 
drive a power amplifier stage to 
serve as a regulating system for use 
in both proportional and On-Off 
systems. The combination of a 
magnetic amplifier and a_ trans- 
istor amplifier provides four con- 
trol inputs and a power output 
of zero or 5 w at 24 v de. Sensitiv- 
‘ty is 0.05 mu w; average response 
time is 20 milliseconds; and the 
range of input impedance is | ohm 
to | megohm. An optional feature 
is a potentiometer-controlled refer- 
ence supply which permits the am- 
plifier to operate on base voltage 
other than zero. Westinghouse Elec- 
tric Corp., Director Systems Dept., 
256 Collins Ave., Pittsburgh 6, Pa. 
Circle 458 on Page 19 
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Bin Level Indicator 
Item 459 
Corrosion resistant unit is suitable 
for applications where corrosion and 
chemical action may be present. The 


controlled movement of the spring- 
loaded stainless steel diaphragm and 
the sensitivity of the switch mech- 
anism makes it responsive to changes 
in the pressure of materials. It will 
function effectively in controlling 
levels of light, low density materials 
or in controlling heavy, dense, 
coarse, or abrasive materials. 

The indicator can be fastened to 
thick or thin walled bins, or sus- 
pended within the bin, hopper, or 
silo at any desired level by means 
of a simple extension. It can also 
be used in chutes and hoppers to 
prevent choke-ups, overfeeding, and 
damage to machinery. In operation, 
the pressure of material against the 
stainless steel diaphragm actuates a 
switch which operates signals such 
as lights, bells, or horns, It can also 
be set to automatically start or stop 
the flow of material into or out of 
the bin and stop or start filling 
machinery. When installed in the 
cover of conveyors, it will detect 
any tendency of overfilling or pack- 
ing and shut off the feed of mate- 
rial. Bin-Dicator Co., 13946-209 
Kercheval, Detroit 15, Mich. 

Circle 459 on Page 19 


Switching Transistor 
Item 460 


Produced by the gaseous-diffusion 
process, subminiature silicon switch- 
ing transistor features typical total 
switching speeds as fast as 25 mil- 
limicroseconds, with a guaranteed dc 
beta range. The gaseous-diffusion 
process is used to produce the unit 
and provide high performance and 
outstanding reliability through close 
production control. Model TI 2N702 
dissipates 150 milliwatts at 100 de- 
grees in free air. It has a dc beta 
spread of 15 to 45 and a maximum 
collector cutoff current of 0.5 micro- 
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amps. Minimum breakdown volt- 
age is 20 v and maximum satura- 
tion voltage is 0.6 v. Texas Instru- 
ments Inc., P. O. Box 312, Dallas, 
Tex. 

Circle 460 on Page 19 


Pressure Control 


Item 461 
Adaptable for use in air, liquids, 
or gases; miniature pressure control 
is particularly suitable for applica- 
tions where only limited space is 
available or for mounting on wiring 
channels. Features of Model AP- 
153 include external adjustment, 
repetitive trip point, visible calibrat- 
ed dial with pointer, and visible 
hermetically sealed mercury con- 
tacts. Pressure element is a Fair- 
prene diaphragm. The operating | 
range is adjustable from | to 20 
psig, differential is fixed at 0.5 psig; 
maximum pressure is 30 psig. Con- 
trol has two mounting ears (one on 
each side of the case) or it can be 
mounted by means of !/, ips bottom 
connection. Switch is SPDT rated 
4-amp 115 v, 2 amp 230 v. Mercoid 
Corp., 4201 Belmont Ave., Chicago 
41, Ill. 
Circle 461 on Page 19 
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Swivel Connector 
Item 462 


Device is capable of delivering 


hydraulic fluid, 


under pressure, at 
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any angle. It is suitable for use on 
cranes, loaders, earth moving equip- 
ment, hydraulic presses, and shears. 
The 90 degree connector is designed 
to provide low torque operation and 
freedom from friction even at high 
pressures up to 5000 psi. The in- 
terior construction allows a balanced 
flow of hydraulic fluid, causing 
the body to float around the stem, 
free of any end load or friction. 
Fluid pressure is absorbed equally 
by a double seal at each end of 
the stem. Combinations of stems 
can be interchanged with any body 
style. Various thread styles are 
available in sizes ranging from '/, 
through 1!/ inches. Eastman Mfg. 


Co. Manitowoc, Wis. 
Circle 462 on Page 19 


Indicating Controller 
Item 463 


Instrument can indicate and con- 
trol any variable that can be con- 
verted into an electrical quantity, 
such as de potential, current, or re- 
sistance. Controller features a high- 
gain servo amplifier to provide sen- 
sitivity and stability and maintain 
operating characteristics under con- 


ditions such as high external re- 
sistance, wide line voltage fluctua- 
tion, and electrical interference. 
Amplifier’s stability is +1 mu v; 
sensitivity is | mu v, power gain is 
135 db and voltage gain is 100,000- 
000 at rated load. Numerous types 
of scales are available including a 
1 mv minimum span. Calibration 
is said to be accurate within +0.25 
per cent of the full scale span, or 
5 mu v. Up to 6 alarm contacts 
can be provided to which external 
light or audible alarms can be con- 
nected. Thermo Electric Co. Inc., 
Saddle Brook, N. J. 


Circle 463 on Page 19 


MES EF. EE RS EE 
FOR GREATER PRODUCTION - EFFICIENCY SAVINGS 


Use rugged, reliable “Hole Hog” machine tools for such jobs as: 


%* Multi-Spindle Boring »*% Single and Multi-Spindle Honing 
* Straight Line Multi-Drilling »% Adjustable Spindle Orting 
%* Vertical and Way-Type Fixed Center 


Drilling, Boring and Tapping 


%* Special Multiple Operation 
Machine Tools 


Twenty-Station, Ten-Unit Transfer Machine 
for boring, counterboring, chamfering and 
valve clearance operations 

on V-8 automotive 

engine blocks 

(Shown) 


Over 58 years of Ma- 
chineTool Engineering 
experience is at your 
service. Tell us your 
particular problem. 


MOLINE TOOL COMPANY 


100 20TH STREET 


MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 
Circle 712 on Page 19 





AIR VALVES 


FOR THE NERVE CENTERS 
OF PRODUCTION 


250 P.S. |. four-way air valves in 4%, % and % inch pipe sizes. 
Ps ‘ ny 


This is a re-design of our proven 250 P. S. |. air valve. 


NEW FACE LIFT results in LOWER PRICE 


None of the operating advantages of 
this rugged ‘Shear-Seal’ valve has been 
reduced one iota! 


- same non-corrosive construction 
throughout — eliminates failures 
due to rust. 


. same long wearing leak-proof 
qualities — metal to metal ‘Shear- 
Seal’ design is not sensitive to 
dirt, compensates for wear. 


. Same installation savings — be- 
cause no oilers or filters are 
needed. 


Only the exterior has been modified — tailored to the spe- 
cial preference of the Original Equipment Manufacturers 
— and, as a result, costs and prices have been substantially 


ame. Write for bulletin 5000 which includes design specs. 


% CONTROL VALVE DIVISION 
Vw — valves 


5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 
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r ’ 
IN BARKSDALE ea VALVES 
THE AIR PRESSURE IS THE SEALING FORCE 
THE HIGHER THE PRESSURE, THE TIGHTER THE SEAL 


NEW 
MANU-LECTRIC ¢ 
VALVE 4 


Normally Solenoid Pilot Operated... 
Hand Controlled When You Need It! 


The valve can be actuated by hand, whether the coil is 
energized or de-energized. 


This provides advantages not usually found in ordinary 
valves: 
1M & On die setting and clamping set-ups 
requiring skill and judgment, the 
manu-lectric valve gives the accu- 
racy and safety of manual control 
during the critical alignment stage 
before letting power operation take 
over. 


%& On jobs where cement or powdery 
substances are handled, the manual 
control override enables the opera- 
tor to “work” hopper doors and free 
a sticking batch without interrupting 
the electrical cycle. 


% Operational or electrical failures in the system can be 
easily checked without the need for halting production runs. 


%& For situations where manual control is merely an emer- 
gency feature, the manual lever can be safety-wired to 
prevent accidental actuation. 


Whether manual control is an integral function of your pro- 
duction set-up or called for only on rare emergency occa- 
sions, it will pay to install manu-lectric valves. 


Compare the advantages... at so little additional cost! 


Y2” Solenoid Pilot Operated Valve 
1046AH Model 
Yo" Manu-Lectric Valve 1046AHL Model 


Write for Air Valve Catalog 0-AV 


Wa bh VALVE DIVISION 
~ Barksdale valves 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 «© CALIFORNIA 
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catalogs 


and literature 


Latest automation information. For copies use card on page 19. 


Indexing Mechanisms 


Ferguson Machine Corp. of Indiana, 
7818 Maplewood Industrial Court, St. 
Louis 17, Mo.—24 page catalog—Data are 
given in Catalog 108 on high speed, pre- 
cision, roller gear drive indexing mecha- 
nisms for achieving intermittent and os- 
cillating motions. Units described are 
rated for speeds up to 2000 indexes a 
minute with precision of 0.00l-inch and 
zero backlash for 8000 to 20,000 hours 
operation. Details are included on how 
to calculate load requirements and design 
an installation. 


Circle 464 on Page 19 


Form Printer 


Electronics Div., Clary Corp., 408 Juni- 
pero St., San Gabriel, Calif—10 page 
bulletin—Model 1941 which prints elec- 
tronically controlled data on preprinted 
forms, tags, or labels is the subject of 
Bulletin S-112. Principle of operation is 
explained, and charts list electrical and 
timing characteristics. Schematic diagram 
shows the wiring setup for the printer. 

Circle 465 on Page 19 


Slitting Equipment 
Yoder Co., 5500 Walworth Ave., Cleve- 
land 2, Ohio—76 page catalog—Slitting 
equipment for coils and sheets is described 
in Bulletin 700-4M. Types include uncoil- 
ers, slitters, recoilers, coil cars, and scrap 
choppers. The bases of capacity ratings 
and how to use capacity tables are ex- 
plained. Data are given on design, selec- 
tion, and operations of slitters and slitting 
lines, including time studies and analysis 
of operating cycle. Also discussed are coil 
handling and scrap disposal methods. 
Circle 466 on Page 19 


Breadboard Parts 


Helipot Div., Beckman Instruments Inc., 
2500 Fullerton Rd., Fullerton, Calif—24 
page catalog — Electromechanical bread- 
board parts described in Catalog 575 are 
suitable for use in applications such as 
servo design and analysis, process control, 
and analog computer system design. Data 
are given on all parts necessary for the 
assembly of gear trains and servomecha- 
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nisms. Schematic diagrams show basic 
synchro transmitter and receiver systems, 
potentiometer transmitter and receiver sys- 
tems, and a mechanical resolver system. 


Circle 467 on Page 19 


Overhead Handling Equipment 


Cleveland Tramrail Div., Cleveland 
Crane & Engineering Co., 1036 E. 289th 
St., Wickliffe, Ohio—l12 page booklet— 
Overhead materials handling equipment 
is covered in Bulletin 2008-0. Types of 
equipment discussed include carriers, 
cranes, tractors, track switches, and grabs. 
Details are given on track design, peen- 
ing, and stresses. Installation photos are 


also included. 
Circle 468 on Page 19 


Roller Bearings 


Rollway Bearing Co. Inc., 541 Seymour 
St., Syracuse 4, N. Y—16 page booklet— 
Data on line of roller bearings is con- 
tained in Catalog PL-559. Some of the 
types of bearings described include pre- 
cision radial, precision thrust, steel cage, 
cartridge, and traction motor. Also dis- 
cussed are bearings for special applica- 
tions where race configuration, material, 
or construction are factors. The com- 
pany’s manufacturing, research, design, 
and testing facilities are noted. 


Circle 469 on Page 19 


Worm Gear Jacks 


Duff-Norton Co., P. O. Box 1889, Pitts- 
burgh 30, Pa—8 page bulletin—Specifica- 
tions and applications are given in Bulle- 
tin AD-66a for eight worm gear jacks 
ranging in capacity from 2 to 100 tons. 
Engineering drawings and _ application 
photos are given. Notes are also included 
on four mitre gear box assemblies. 


Circle 470 on Page 19 


Water & Oiltight Limit Switches 


National Acme Co., 170 E. 13lst St., 
Cleveland 8, Ohio—16 page booklet—Line 
of heavy-duty water and oiltight limit 
switches in single-pole, double-break, 
double-throw design is described in Bulle- 
tin EM-5912. Types of styles include 


standard, neutral position, short travel, 
and push lever. Sketches of the switches 
in half-scale size are included to permit 
the engineer to trace the units directly 
on a layout. Notes are also given on 
water resistant enclosure, explosion resist- 
ant, and reversed lever limit switches. 


Circle 471 on Page 19 


Tape Controlled Machine 


Burg Tool Mfg. Co. Inc., 15001 S. Fig- 
ueroa St., Gardena, Calif—l2 page book- 
let—Data are given on the Electropoint 
system which is an automatic tape con- 
trol system for positioning the machine 
table and operating the hydraulic machine 
to carry out a predetermined sequence of 
operations. The operations can include 
drilling, boring, tapping, reaming, counter- 
boring, and spot facing. Principle of op- 
eration is explained and details are given 
on the features of the unit. Also in- 
cluded is a functional diagram of a digital 
drill control. 


Circle 472 on Page 19 


Variable-Speed Drives 


Sterling Electric Motors Inc., 5401 Tele- 
graph Rd., Los Angeles 22, Calif —8 page 
bulletin—Variable speed drives suitable for 
use in metal working, mixing, pumping, 
materials handling, and continuous proc- 
essing operations are outlined in Bulle- 
tin 195. Illustration shows a_ separate 
motor drive horizontal assembly and a 
cutaway photo shows the operating mecha- 
nism of the drive. Speed variation, 
mounting styles, and electrical characteris- 
tics are listed. 

Circle 473 on Page 19 


Temperature Transmitter 


Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio—4 page pamphlet— 
Details are given in Bulletin P51-4 on a 
helium gas-filled system for measuring 
temperature from 0 to 1200F and trans- 
mitting it pneumatically to indicating, 
recording, and controlling equipment at 
remote stations. Operating characteris- 
tics and installation requirements are 
listed along with standard ranges and ac- 
cessories. 

Circle 474 on Page 19 
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EXPANSION 
OPPORTUNITY 


Due to expansion of facilities, this 
company offers an excellent oppor- 
tunity for the following personne! 


SALES ENGINEER 


To promote sale of industrial weigh- 
ing equipment in process and bulk 
material handling fields. Instrument 
background helpful but not neces- 
sary. Deal with project, production 
and process engineers. 


SYSTEM SALES ENGINEER 


To promote sale of large integrated 
weighing systems and control equip- 
ment, Requires creative sales ap- 
proach to top management and 
consistent, detailed follow thru 
Instrument, automation, digital sys 
tem or scale background required 


ENGINEER 


To head-up design engineering group 
involved with design of weighing 
equipment pneumatic instrument 
circuits, electrical interlocking and 
sequencing circuits, electronic analog 
control systems, and digital readout 
and control systems. 


All replies held in strict confidence 


Write to: 


J. C. Williams, Jr. 


WEIGHING AND CONTROL COMPONENTS, INC. 
206-C LINCOLN AVENUE 
HATBORO, PENNSYLVANIA 


Circle 714 on Page 19 


PUNCHED TAPE 
BLOCK READER 


A versatile input device for 
numerically controlled systems 


TAPE: Standard 1 inch 5, 6, 7 or 8 


levels, paper or Mylar. 


CAPACITY: Up to 30 lines per reading 


(240 bits.) 
SPEED: Up to 10 frames per second. 


OUTPUT: Triple wire brush contacts, 


rated at 50V and 50mA non- 
inductive. 


PERFORMANCE: Tested for 500,000 readings 
without error. 


$1200. (12-line reader). 


WANG LABORATORIES, INC. 


37 Hurley Street + Cambridge 41, Mass. 
UNiversity: 4-8380 
Circle 715 on Page 19 


PRICE: 


Two Component Blender 


B-I-F Industries Inc., 345 Harris Ave., 
Providence, R. 1—8 page bulletin—Model 
TC, a two component blender for the 
controlled measuring and blending of two 
liquids, is the subject of Bulletin SM- 
2070. Two types of the blenders are 
discussed—the flow responsive blender 
which automatically varies its output to 
demand and the controlled rate blender 
which will maintain a set rate in spite 
of supply fluctuation or changes in down- 
stream pressure. Diagrams show meth- 
ods of hook-up to existing pumps or in- 
dependent supply pumps and a sample 
hook-up for blending two base components 
and an additive. 


Circle 475 on Page 19 


Lubricating Equipment 
Gray Co. Inc., 1030 Sibley St. N. E., 
Minneapolis 13, Minn—16 page booklet 
—Automatic, air-powered, and hand op- 
erated lubrication equipment is outlined 
in Catalog Section D. Some of the types 
of units described include high pressure 
lube pump and drum cleaners, supply 
pumps, elevators and portable lubricators, 
and gun filled lubricators for automatic 
machine bearing lubrication. Notes are 
given on a selection of fittings, hose, and 
accessories. 
Circle 476 on Page 19 


Electromagnetic Pulleys 


Stearns Magnetic Products, 635 S. 28th 
St., Milwaukee 46, Wis—8 page bulletin— 
Electromagnetic pulleys are described in 
Bulletin 1011. The application of mag- 
netic pulleys in modern process industries 
is explained and the principle of opera- 
tion is outlined. A cutaway photo owe 
the performance features and notes are 
given on how to select the proper pulley. 

Circle 477 on Page 19 


Data Processing System 


Remington Rand, Div., Sperry Rand 
Corp., 315 Fourth Ave., New York 10, 
N. Y—55 page handbook—A data proc- 
essing computing system, designated Uni- 
vac 1105, is the subject of Bulletin U1661. 
Design of the system is explained, and 
its adaptation to the needs of large and 
small businesses and industry is noted. 
Features described include internal op- 
erating speeds, input-output facilities, pro- 
gramming deta‘ls and operating charac- 
teristics. Details are given on applica- 
tions such as data reduction, data proces- 
sing and analysis, and real-time operation 
of process plants. 


Circle 478 on Page 19 


Single Spindle Bar Automatics 


Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio—4 page 
pamphlet—Single spindle bar automatics 
in 15% and 2!4 inch capacity are de- 
scribed in Bulletin B-359. The machines 
are suitable for work involving multiple 
diameters, shoulders, and tapers. Operat- 
ing features are explained and illustrated 
and specifications given. Data are also 
included on a cross slide turning at- 
tachment and hopper magazines for sec- 
ond operation work. 


Circle 479 on Page 19 


Hydraulic Valves & Accessories 


Waterman Engineering Co., 725 Custer 
Ave., Evanston, Ill—1l2 page booklet— 
Line filters, check valves, unloading valves, 
relief valves, and fuses for hydraulic pow- 
er systems are outlined in Catalog 3000. 
Filters listed in the catalog are rated 
for hydraulic pressures to 5000 psi for 
filtration as fine as 10 mu—valves are 
rated up to 3000 psi. Dimensions and 
pressure drop charts are included. 


Circle 480 on Page 19 


Flexible Cushion Coupling 


Dodge Mfg. Corp., Mishawaka, Ind.— 
12 page booklet—Flexible cushion cou- 
plings, designated Para-flex, are described 
in Bulletin A669B. The coupling is de- 
signed with a flexing body that auto- 
matically compensates for all combina- 
tions of misalignment and end float, and 
absorbs torsional vibration. Tables list 
selection data, service factors, and coupling 
size, 

Circle 481 on Page 19 


7 ie 
Magnetic Recording Tape 
Film Dept., E. I. DuPont De Nemours 
& Co., Wilmington, Del—12 page book- 
let—Bulletin A 11076 describes the results 
of a study on the base material’s (of 
oxide coating) contribution to reliability 
in magnetic recording tape performance 
used for instrumentation purposes. De- 
tails of an analysis of film properties to 
tape performance characteristics are given 
and charts compare tape properties gage 
for gage. 
Circle 482 on Page 19 


Can Sorters & Uncasers 


Atkron Inc., Bath & Graham Roads, 
P. .O Box 311, Cuyahoga Falls, Ohio—8 
page bulletin—Can sorters and uncasers 
described will automatically uncase, align, 
and orient for filling almost every type 
of can whether it is received in reshipper 
cartons, shipper trays, bags, or bulk. Prin- 
ciple of operation is covered and it is 
explained how the machinery is adaptable 
to a plant layout. The different models 
are illustrated, as are other automatic ma- 
terials handling equiprnent. 


Circle 483 on Page 19 


Special Drilling Machine 


Micro-Path Inc., Subsidiary, Topp In 
dustries, 4949 W. 104th St., Inglewood 2, 
Calif —4 page pamphlet—Two printed cir- 
cuit board drilling machines (automatic 
and manual) are outlined in Bulletin 
CDG-9572. Operation of the automatic 
unit with magnetic tape control is ex- 
plained, aided by photos. Specifications 
for both machines are listed. 


Circle 484 on Page 19 


Miniature Indicator Lights 


Dialight Corp., 60 Stewart Ave., Brook- 
lyn 37, N. Y.—8 page bulletin—Miniature 
indicator lights suitable for use in data- 
processing equipment, computers, and au- 
tomatic machinery are described in Bul- 
letin L-160A. Data are given on two 
basic styles—one with built-in lamps 
which are not replaceable and one with 
replaceable lamp cartridges. Notes are 
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also given on a typical data strip which 
consists of 10 lamp holders mounted on an 
aluminum channel for either vertical or 
horizontal reading. 


Circle 485 on Page 19 


Automatic Lubrication 


Lincoln Engineering Co., 4010 Good- 
fellow Ave., St. Louis 20, Mo.—‘Lubrica- 
tion for Automation” is title of folder 
which contains reprints of articles and 
a collection of bulletins and catalogs de- 
scribing power lubrication systems and 
components. One booklet is a report dis- 
cussing how modern lubrication methods 
can reduce operating costs and improve 
production. Applications  descri in 
other bulletins cover metal processing, 
metal working, petroleum, printing, tex- 
tile, food, paper, mining, chemical, and 
material handling industries. 

Circle 486 on Page 19 


Vibrating Screens 


Link-Belt Co., Dept. PR, Prudential 
Plaza, Chicago 1, Ill—48 page catalog— 
Data are contained in Book 2777 on line 
of vibrating screens (12 different types 
in 212 sizes). The types of screens and 
shakeouts and how they meet screening 
and shakeout needs of different industries 
is discussed. Cutaway photos show con- 
struction features; other photos show vari- 
ous installations. Also included are: 
Screen cloth recommendations, and data 
on bouncing ball decks, snubbing and 
plugging controls, repulping decks, and 
electrically heated screen cloths. 

Circle 487 on Page 19 
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Control Valves 


Conoflow Corp., Dept. D-8, 2100 Arch 
St., Philadelphia 3, Pa—1l6 page book- 
let-—The application of valves and other 
control equipment in pulp and paper mak- 
ing processes is discussed in Bulletin 
MD-1l. Schematic drawings show valve 
applications in such processes as sulfite 
acid preparation, blow tank heat recovery, 
brown stock washing, and black liquor 
evaporation. Also listed is a glossary of 
terms used in the pulp and paper industry. 

Circle 488 on Page 19 


Adjustable-Speed Drives 


Speed Variator Div., Cleveland Worm 
& Gear Co., 3300 E. 80th St., Cleveland 4, 
Ohio—8 page ge ee drives de- 
scribed in Bulletin K-250 provide both 
increase and decrease of output speed over 
a range up to 9:1 from a constant s 
power source. Adjustable-speed and drive 
control problems are discussed and typi- 
cal applications are explained, along with 
methods and types of remote and auto- 
matic control. Notes are given on vari- 


able speed bedplate assemblies. 
Circle 489 on Page 19 


Finishing Processes 


Roto-Finish Co., 3700 Milham Rd., 
Kalamazoo, Mich—30 page catalog— 
Various types of automatic finishing proc- 
esses such as grinding, deburring, de- 
scaling, and ishing are described in 
Bulletin RF 20.5M. Five basic types 
of compounds are discussed, and it is ex- 
pa how different combinations can 

used for special applications. Also in- 


WAGNER SYSTEMS applied by 
Experienced Application Engineers 
COMPLETE . .. CONVENIENTLY PACKED 


2 
€ 


Don’t just guess about the parts you 
need ... Look to Wagner for numerous 
air and hydraulic systems to supply the 
muscle power for: FAIL-SAFE emer- 
gency braking... HIGH CONTROLLED 
force actuations...REMOTE CON- 
TROLLED system actuation. Your 


Uh Ta 
aaa A Tt 


ee 


Wagner Systems Engineer is backed by 
many years of experience in braking 
and control system design. Call him 


today. 


wis9-3 


Circle 717 on Page 19 


cluded are notes on how radii can be 
broken and the fatique resistance of metal 
parts strengthened through mass produc- 
tion finishing techniques. 

Circle 490 on Page 19 


Gamma Radiation Control 


Ohmart Corp., 2236 Bogen St., Cincin- 
nati 22, Ohio—6 page pamphlet—Operat- 
ing principle, performance, and advantages 
of gamma radiation measuring systems for 
density or specific gravity and liquid level 
control are described in Bulletin 105-C. 
The gages in the system provide con- 
tinuous, automatic control of parameters 
such as per cent solids in a slurry, in- 
terface passage in pipelines, level of liquid 
in vessels and towers, and the control 
of the output densities of evaporators, 
thickeners, and dryers. 


Circle 491 on Page 19 


Time Cycle Controllers 


Electric Switch Corp., Subsidiary, Bernco 
Engineering Corp., 2320 S. Tibbs Ave., 
Indianapolis 41, Ind—16 page booklet— 
Data are contained in Catalog 459 on 
cam and drum type controllers that au- 
tomatically control and program machines 
and processes by the use of adjustable 
cams which actuate sealed mercury 
switches, opening and closing circuits in 
the required sequence and time interval. 
Descriptions of five motorized cam type 
controllers and two drum controllers are 
given. Also covered is optional equip- 
ment such as electromagnetic brake, over- 
riding clutch, synchronous motors, and 
compound gear support assembly. 


Circle 492 on Page 19 


Tape Perforator 


Soroban Engineering Inc., Box 1717, 
Melbourne, Fla—12 page booklet—Subject 
of booklet is Model GP-2, a tape perfora- 
tor with an operating speed of 240 to 
300 characters per second. The problems 
associated with the high-speed recording 
of digital data in perforated paper tape 
are discussed and it is explained how this 
unit is designed to overcome the prob- 
lems. Cutaway photos and dimensional 
drawings are included. 


Circle 493 on Page 19 


Cam-Operated Indexing Units 


Standard Tool & Mfg. Co., 237 Laurel 
Ave., Kearny, N. ]—20 page booklet— 
Model ST-A9A, a basic cam operated in- 
dexing and locking unit is described, as 
are the three different styles of the unit. 
Schematic drawings show tool and dial 
plates, drive mechanisms, mounting tables, 
and panels. Load rating tables list terms 
of production per hour for several sizes 
of dial plates at varying speeds, cams, and 
number of indexing posit’ons. 

Circle 494 on Page 19 


Viscosity Control Equipment 


Norcross Corp., 247 Newtonville Ave., 
Newton 58, Mass.—4 page pamphlet— 
Viscosity control equipment described in 
Bulletin V-1224 is designed for automa- 
tically adding solvent to correct for evap- 
oration losses. Two methods of installa- 
tion are discussed, accompanied by sche- 
matic diagrams. Another schematic dia- 
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gram shows how the equipment can re- 
cord and control multiple tank applica- 
tions. Principle of measuring viscosity is 
also explained. 

Circle 495 on Page 19 


Magnetic Heads 

Electronics Div., J. B. Rea Co., 2202 
Broadway, Santa Monica, Calif—8 page 
bulletin—Precision, magnetic tape and 
drum heads, ranging from one to 64 
channels are outlined. Different styles 
are illustrated and construction features 
noted. Graphs list performance character- 


istics, . 
Circle 496 on Page 19 L i bee e 


Electronic Signaling Controller Automatic Machine 


Thermo Electric Co. Inc., Saddle Brook, ’ Loading 

N. ]—4 page pamphlet—Subject of Bulle- | 

tin 51 is Model 80025, a two position Feeds an 8-hour supply of 
signaling controller that can be used with any length stock from 4’ to 
any transducer that generates a dc signal, 20°... in any length feed- 
such as thermocouples, tachometer gen- | . out... of any ferrous, non- 
erators, and load cells. Principle of op- | ferrous, fibre, wood or plas- 
eration is explained—pamphlet also in- 
cludes a functional block diagram and 


: € 
dimensional drawing. 
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Centerless Grinder 


* 
Norton Co., Worcester 6, Mass.—16 
page booklet—Straddle-bearing centerless 


grinder No. 2 is the subject of Catalog 

1328. Features of o — -_ as > 

straddle-bearing spindle and dual mobile * - 

wheel heads are explained, and photos 

show other features. Machine specifica- of bars, rods, tubing in practically 
tions and optional accessory equipment 


oy every shape used! 
732 
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tic material . . . ranging in 
diameter from ,” to 144”. 


Electromagnetic Controls Ais 
Automatic Switch Co., Florham Park, LIPE AML Bar Feeds will give you faster, finer production 


N. ]—data sheets—Bulletin 57-SAK con- with less scrap and refinishing and a more efficient use 
tains new catalog sheets on electromag- 

netic controls for Catalog 57-S. Items of manpower. 

described in the sheets include ac relays, 
long life solenoids, automatic engine 
starting controls, corms eg = 
> < glass switches, differential re- . . ‘ f ‘ : 
in — a olin including single-spindle automatic screw machines, turret 


Circle 499 on Page 19 lathes, centerless grinders, abrasive-wheel cut-offs, punch 


They are applicable to a wide variety of machines, 


presses, cold headers, die machines and others. 


Infrared Heating Units 


Edwin L. Wiegand Co., 7500 Thomas Sold and serviced by franchised distributors in principal 


Blud., Pittsburgh 8, Pa—8 page bulletin— : . . ‘ : : 
pg ge ce Mead « podbowe vagy 9 industrial areas. Write or wire for complete information. 


scribed in Catalog G-62 is applicable for 
drying, curing, and baking of plastic, 
textiles, paper and inks, ceramic products, STOP CUTTING AIR AND YOU START CUTTING COSTS 
and for metal preheating work. Wiring, 
installation, and construction photos are 
shown. 
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Time & Event Recorders 


American Data Div., American Elec- 
tronics Inc., 75 Front St., Brooklyn 1, 
N. Y.—4 page pamphlet—Data are given 
on line of modular time and event re- 
corders capable of handling the outputs 
of high-speed reduction from the simplest PIONEERS IN PNEUMATIC BAR-FEEDING 
to the most complex system data. The 
variety of speeds, types of inputs, outputs, 
and time indications are noted. 
Circle 501 on Page 19 
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PLANT MAKES STANDARD SCHRADER AIR PRODUCTS 
D0 65% OF THE WORK AUTOMATICALLY 


Control | 
Methanism 


__2-Way N.C] 
Exh; to Atmos. 


|_| | PresswreT tt | 
od Regulatot | 


Air — 
[srr || al | 


| Regulator Lubrigator 


Get full productive power from your manpower and machines, 
like this company. Simply take advantage of the air you already 
have! Hook up Schrader Air Products to fit your needs and 
get these benefits: 

AIR IS FAST AND ACCURATE: time operations to frac- 
tions of seconds, produce at high speed. AIR IS TIRELESS: 
keeps going when fingers fail. AIR IS ECONOMICAL: saves 
you time, money and effort. AIR IS SAFE: reduces operator 
fatigue and machine-fear. 

These are benefits every shop needs. Get them all when you 
automate with Schrader .. . the finest line of Air Cylinders, 
Valves and Accessories ... and ideas for cutting your operat- 
ing costs. 


Here’s a typical example of how companies 
can automate with air. The hookup of 
Schrader Air Products in the large picture 
was used to perform repetitive operations by 
General Baking Company, Detroit, Michigan. 
A tray of loaves moving on a belt trips a 
Schrader 2-way valve which actuates the 
water spray mechanism—and starts the 4-way 
valve-operated reciprocating system. The 
4-way valve operates the cylinder which sifts 
poppy seeds onto each loaf in turn. This was 
formerly repetitive hand work. Schrader rep- 
resentatives helped plan this effective air 
system, as they have helped plan innumer- 
able others. 


Use the full Schrader line to do your air control 
selecting. Your Schrader distributor can help you 
pinpoint what you need. For more data write: 
A. SCHRADER’S SON 


Division of Scovill Manufacturing Company, Incorporated 
472 Vanderbilt Avenue, Brooklyn 38, N. Y. 


eo divisionof SCOVILLE 
QUALITY AIR CONTROL PRODUCTS 
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SERVO POSITIONING CONTROL 
PRODUCES MATCHED PARTS 


By FRED H. LONDON 

Airborne Instruments Laboratory 
Div., Cutler-Hammer inc. 
Mineola, N. Y. 


MODERN METHODS of mass production require that 
machined parts be held to close tolerances for ease of 
interchangeability in assembly. However, occasionally 
a machine in a production line will not be able to 
produce parts within the necessary tolerances, and it 
may not be feasible or practical to replace this ma- 
chine within a reasonable time. As a result, either 
the production line will produce a large number of 
rejects, or selective assembly will be required. 

As a solution to these problems, it is possible to first 
complete machining of a part in the machine tool 
that produces out-of-tolerance parts, and then use the 
finished dimensions of these parts to control the ma- 
chining of their mating parts. To do this, the wide- 
tolerance part is brought to a gaging station where it 
is automatically and accurately gaged. The gage di- 
mensions are then used as reference signals in a closed- 
loop positional servo system which controls the cut- 
ting tool that produces the mating part. 

In general, the gaging and machine tool setup op- 
eration will not appreciably increase the manufactur- 
ing time of a production line as a whole. However, it 
is necessary to co-ordinate operations so that after 
the critical machining operation is completed, the two 
mating parts will move together through the rest of 
the operations to their assembly point. 

A manufacturing procedure of this type is used in 
an automated railroad car wheel and axle shop. In 
this shop, old axles and wheels are reconditioned and 
new ones are machined and bored. In the final op- 
eration the wheels are pressed on the axles ready for 
mounting on railroad cars. All manufacturing opera- 
tions in the shop—including machining, transferring, 
and pressing the wheels on the axles—are done auto- 
matically. Only inspection is performed manually. 

The axles are first conveyed to any of a number 
of lathes. Here they are gaged, turned down a cer- 
tain amount, burnished, and inspected. As an axle 
is moved to a gaging station, a pair of wheels is 
moved to two vertical boring mills, Fig. 1. 

At the axle gaging station, gaging heads measure 
the diameters of the axle seats for left and right hand 
wheels and produce reference signals for relay servo 
systems associated with each wheel boring mill. These 
servo systems automatically position the boring tools 
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bstracts 


which bore the railroad wheels for press fits on their 
respective axle seats. 

The total linear range of the gaging transducers 
used in a servo system is | inch, and the positioning 
accuracy is within 0.0005 inch. The load on the servo- 
motor is a precision-machined wedge, driven through 
a gear reducer by means of a ball screw. After the 
wedge is positioned, a stop to which a boring bar is 
attached is hydraulically clamped to the wedge for 
the cutting operation. For this application, an addi- 
tional input to each servo has been provided that 
makes it possible to compensate for tool wear or 
change of the press fit by means of an adjustment 
on a master control panel. 


Servo System Design 


A block diagram of the positioning servo system used 
to position the boring tool for each wheel is shown 
in Fig. 2. An oscillator excites the gage heads, which 
act as linear-motion transducers. Other electronic 
components of the system are an ac amplifier with a 
phase-sensitive detector, a stabilizing network, and a 
de amplifier. 

The gaging transducer output voltages (reference 
signal and feedback signal) are differentially con 


To wheel press 


=> + 


Gaging exstion Electronic 


Wheels 


Servomotor 


Tool position 


Master control panel wedge 


Fig. 1—Turned axle seat diameters are gaged 
electronically to provide reference signals to servo 
positioning systems associated with wheel boring 
machines. Servo systems automatically position 
boring tools so that bored wheels will press fit to 
their respective axle seats 





nected to the input of the ac amplifier. To ensure 
stable operating characteristics, feedback is used in 
this amplifier. The output from the amplifier is 
changed from ac to dec by means of a synchronous 
demodulator. This phase-sensitive detector uses the 
same oscillator that provides the excitation voltage 
for the linear variable differential transformers. This 
ensures that small variations in frequency will not 
affect the operation of the servo. 

The output from the detector goes through stabiliz- 
ing networks into a de amplifier. All stages of the dc 
amplifier are of the differential type designed to keep 
drift to a negligible minimum. The output of the dec 
amplifier operates relays which act as power ampli- 
fiers for the 60 cps, two phase servomotor that posi- 
tions the cutting tool. 

The linear differential transformer which provides 
the reference signal for the servo is mounted as a 
gaging head in the gaging station. In order to admit 
the part that has to be gaged, and which will then 
act as a reference for the servo system, the gaging 
station has to be opened wide. In almost all cases, 
this will cause saturation of the servo system. Because 
of unavoidable lead or lead-lag networks, saturation 
will cause sharp peaks in the forcing function. This 
could make the system sluggish and often cause large 
overshoots. Also, saturation is detrimental to the dc 


1000 cps | 
oscillator 








- Of ~~ 


Feedback 
gage head 





Wheel boring 


p<— station 


Fig. 2—Block diagram illustrates components used 


amplifier and might result in destructive grid currents. in servo positioning system for one wheel boring 


In order to avoid the problems created by satura- mill. System adjusts precision boring operation to 
tion, the servo system was designed so that the only produce holes in wheels that mate with turned 
subsystem that will saturate with excess error signal axles. 


WHAT’S YOUR ASSEMBLY PROBLEM? 


Multra engineers are prepared to 

assist you in eee product 
automatically. eir wide experience 

ASSEMBLY MACHINES in parts handling and assembly prob- 

with interchangeable lems will quickly enable them to 

assembly tools. evaluate your product and advise how 
it may best be handled. 


Multra engineers are qualified to take 
over completely the design and as- 
sembly problems related to automatic 
assembly of a product and to deliver 
a machine ready to operate in full 
production. This may be a complex 


MULTI-STATION 


SINGLE STATIONS 
for established 
production lines. 


multi-station assembly machine — it 
may be a relatively simple 3, 4, or 
6-station unit, depending on the par- 
ticular product — or just an individ- 


ual tool or feeder for an existing line. 


You may prefer to do your own tool- 
ing design. In that case, a basic Mul- 
tra indexing machine, without tools, 
may be purchased. 


Sperry Multra engineers are available 
for consultation — no charge of 
course. Write for technical brochure. 


AUTOMATIC ASSEMBLY... 
the key to efficient production. 


LTRA 


AUTOMATIC ASSEMBLY 


custom designed 
for any operation. 


SPrPERERY FPRODVOCTS,INOC.+ 1208 Sheltexr Rock Rada., Danbury, Coun. 
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is the ac amplifier. Except for some minor gain 
changes, the ac amplifier will not be affected by sat- 
uration. At excess error signal, the amplifier output 
will be the limiting voltage. All other subsystems fol- 
low the ac amplifier, and they are designed to op- 
erate linearly for the limiting voltage. Hence the ac 
amplifier will limit the error signal until it has dropped 
within the linear range of the over-all servo system. 

A relay amplifier system was chosen instead of a 
linear power amplifier because of the saving in weight, 
cost, and space. Its performance was found to be 
highly reliable. Because theoretical analysis for this 
type of system is more complex than for linear systems, 
a fairly large number of trial-and-error adjustments 
had to be made in the final design stages. However, 
in the end, the system performed reliably and ac- 
curately. 

From a paper entitled “A Positioning Servo for 
Automatic Machine Tool Operation” sponsored by 
the Detroit Section of the IRE for presentation at the 
7th Annual AIEE-IRE Conference on Industrial Elec- 
tronics, Detroit, Sept. 1958. 


TYPES AND SELECTION OF 
PNEUMATIC CONVEYING SYSTEMS 


CONVEYING of granular and powdered solids in bulk 
by air power instead of manpower is becoming in- 
creasingly important to the process industries. Some 
of the benefits of pneumatic conveying are: Faster 
and more flexible handling, greater cleanliness, in- 
creased safety, and reduced labor. In spite of the large 
amount of work being done in this field, however, 
the design of complete systems still leans heavily on 
“seat of the pants” engineering. Judgment and ex- 
perience play a major role in the specification and 
selection of the proper components. 

When considering an air conveying system two 
choices are available. A negative pressure or a positive 
pressure system may be selected. The nature of the 
usual conveying problem automatically suggests which 
system will give the better results. But for many 
installations, the choice is not so easy. As a general 
rule it can be stated that when it is necessary to 
convey from several points to one point the negative 
pressure system is preferable, and when it is desirable 
to convey from one point to many different points, 
the positive pressure system should be selected. 


Negative Pressure Systems 


In the negative pressure type of system a centrifugal 
fan, rotary positive-displacement blower, or other 
vacuum-producing exhauster unit is situated at some 
distance from the solids pick-up point. A separating 
unit, such as a cyclone collector, is placed between the 
pick-up point and the exhauster. Solid material is 
separated from the air stream by the collector, hence 
never passes through the fan. When conveying is done 
under suction, any leakage which might occur is in- 
ward. This means that there is no loss of material 
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WHO’S SMILING? 


YOU, WHEN YOU DISCOVER THE 
DESIGN ADVANTAGES OF eecee 
LINDBERG 
SQUAREHEAD CYLINDERS 


DESIGN IN LINDBERG 

AND ...ADD ALL THESE 
FEATURES! 

and many more besides! PS 


QUICK CHANGE 
ROD CARTRIDGE 


CHROME PLATED 
STEEL PISTON ROD 
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CERTAINLY! Your choice of mounting styles @ 7 bore sizes to 6” 
@ Built to JIC recommendations @ Standardized mounting 
dimensions. 


WANT TO SMILE AGAIN! 


FOR DETAILS OF THESE AND MANY OTHER 
FEATURES, WRITE FOR THESE BULLETINS TODAY. 


SQUAREHEAD ‘'S” LINE— BULLETIN $-101 
2000 PSI "‘H" LINE— BULLETIN H-101 
HEAVY DUTY “‘A” LINE— BULLETIN A-101 


for fast action on “specials” tell us what you need. 


LINDBERG air and HYDRAULIC DIV. 


TEER-WICKWIRE & CO. 
1813 WILDWOOD AVE. - JACKSON, MICHIGAN 
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Achieve efiicient, automatic production, and pro- 
duce more all along the line, by integrating equip- 
ment designed and built by AUTOMATION for 
automation, 

For example, vibratory parts feeders perform more 
efficiently on an engineered base permitting maxi- 
mum power transmission. Either the side delivery 
or the elevating conveyor supply hoppers (with 
automatic paddle type relay switch to regulate de- 
livery) hold large quantities of parts and are real 
labor savers. These are just a few advantages that 
make automation work and pay for itself. 

You can depend on the proven talents at 
AUTOMATION DEVICES, INC.—enlist their 
help. Write today for the informative bulletin on 
“Packaged Automation.” 


PEECO a VFC DIVISIONS... TWO GREAT NAMES IN PARTS FEEDING 


th 


AUTOMATION DEVICES INC. 
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and no dust in the atmosphere. Both negative and 
positive pressure systems have a minimum of moving 
parts in the vicinity of the operator—thereby reducing 
the risk of personal injury. 

A typical negative conveying system is shown in 
Fig. 1. Discharge from the storage bins passes into 
the air intake line. Airlocks may be used, but are not 
always necessary at the intake of a negative system. 
In many cases, material may enter by gravity. 

Suction created by fan or a rotary positive-displace- 
ment blower carries the material to a cyclone collector. 
As the material passes into the collector, the solid 
particles drop to the base of the unit and are fed by 
an airlock valve into a storage bin. Dust which is 
entrained in the air system may be separated from the 
exhaust air by a filter on the discharge side of the 
fan. Solid particles removed may be recovered. 


Positive Pressure Systems 


A typical positive pressure conveying system is shown 
in Fig. 2. In this type of system the source of air flow 
is located at the head of the line and the air pushes 
rather than pulls solids through the ducts. In a positive 
pressure system, the material must be introduced into 
the air stream through an airlock or a choke screw 
feeder. The rest of the physical equipment arrange- 
ment is similar to that described for the negative 
pressure system. In a positive pressure system, rela- 
tively low volumes of free air will move large quanti- 
ties of material. Because of this the cyclone separator 
can often be eliminated in this type of system. 

Several features should be looked for in selecting 
components for pneumatic systems. Among these are: 


1. The Fan. The fan used in a negative pressure 
system should be a high-speed, centrifugal unit to 


Material 


intake 


Fig. 1—Flow of air and material in negative pres- 
sure conveying system is induced by exhauster at 
discharge end. Negative pressure systems are 
commonly used to convey materials from several 
points to a single collection point. 
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Filter 


Airlock 


Positive 
displacement 
blower 


Fig. 2—Positive pressure systems have the source 
of air flow at their head ends. Material must be 
introduced to the air stream by force. Large quan- 
tities of material may be moved with relatively low 
air volumes with this type of system. 


provide the relatively high static pressures required. 
It is important that it be balanced for quiet and ef- 
ficient operation. 

2. The Collector. The design of a collector is im- 


portant for peak efficiency. Smooth interior surfaces 
are vital to good performance. Proper sizing of en- 
trance transition, cone, and cylinder are critical. 
Where the application requires the handling of an 
abrasive material, a replaceable wear-resistant lining 
should be specified. A tightly sealed, easily removed 
inspection door should be incorporated in the design. 

3. Rotary Airlock. Precision machining and rugged 
construction should be sought. Outboard antifric- 
tion bearings will minimize or eliminate bearing failure 
or contamination of product by lubricants. A full- 
length, removable inspection and cleanout panel should 
be included. The rotor should fit to the body with 
close tolerances. Proper sizing of the unit for the 
product to be handled is vital. 

4. Conveyor Piping. For most applications, piping 
should be of heavy gage carbon steel with sections 
connected by gasketed compression-type units to ensure 
a tight system throughout. Not only does this add to 
the efficiency of the conveying system, but it reduces 
hazards when handling poisonous, toxic, or flammable 
material. Long-radius elbows should be specified. 
Where abrasion is a problem, built-up elbows with 
heavy cross sections should be incorporated. 

5. Series Filter. In some cases, to avoid loss of 
valuable material as well as the passage of material 
to atmosphere, the use of a return air line and a 
series filter is recommended. Where a return line is 
not advisable, dust loss can be eliminated through 
the use of a multiple-tube dust collector at the fan 
discharge. 

6. Engineering. Pneumatic conveying systems still 
hinge on the empirical approach, and judgment and 
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Improved 


Operation of literally 
hundreds of mechanical 
products has been effected with 


Acco Tru-Lay flexible 


PUSH- WN. Controls 


Tru-Lay Push-Pull Controls provide POSITIVE RE- 
MOTE-ACTION over long or short distances . . . with 
fixed or movable anchorages . . . for light loads or 
loads up to 1,000 lbs., and these units are frequently 
and successfully used in conjunction with Electric, 
Hydraulic and Air Controls. 

Flexibility makes it possible to snake around ob- 
structions. . . simplifies installation . . . reduces the 
number of working parts... 


Simplicity vs Complexity 
Compare the TRU- 
LAY PUSH-PULL cable 
in illustration with 
the mechanical link- 
age. PUSH-PULLS are 
simple, have but one 
moving part, are 
noiseless and give 
lifetime service ac- 
curacy. Linkages are 
complex, made of 
many parts; they 
wear at many points. 
Their use brings in- 
creased backlash, 
lost accuracy and 
vibration rattles. 


Positive Remote-Action and Flexibility, together 
with Precision and Long Life, explain why TRU-LAY 
PUSH-PULLS serve designers and users equally well 
in improving machine operations, whether the appli- 
cation is on such severe service jobs as Bulldozers, 
Power Shovels and Steel Mill Machinery, or on such 
light duty work as Photographic Equipment, X-Ray 
or Business Machines. 
immunity to Vibration makes these TRU-LAY PUSH- 
PULLS ideal as Remote Controls on shakers and other 
vibratory products. 
Complete Protection Against Dirt and Moisture is a big 
factor in the use of this unit on machinery in Coal Mines, 
Cement and Steel Mills, Oil Fields and in many other 
industries. 
Corrosion-Resistance of the unit, plated or with Stain- 
less Steel construction as required by the use, has led to 
many applications in the Marine Field . . . salt water or 
fresh. Supplied with a rubber cover the unit operates 
effectively even when conduit is COMPLETELY IMMERSED. 
Lubrication of the inner working member is for life. 
Temperatures as low as —70°F will not hinder the proper 
operation of this unit, and it is thoroughly effective even 
in the extreme high temperatures encountered on Jet 
Engine, Furnace Door and Glass Furnace Damper con- 
trol applications. 


Our DATA FILE will answer 
your further questions. Write for 
a copy without obligation 


COMPLEX MECHANICAL 
} LINKAGE 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 


601-L Stephenson Bidg., Detroit 2 
6800-L East Acco Street, Los Angeles 22 - Bridgeport 2, Conn. 
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Standard Hox Industry 


CENTURY Liquid Level 
SIGHT GAGES 


e Easiest Possible Installation 
on any wall thickness 


e Large Face for Better Visibility— 
1” Overall 


e Can be used with non-inflammable 
oil 


e Leak-Proof — No Dripping 


e For Better Service at Lower Costs, 
Start Using Century Gages Today 


@ Available immediately — from 
STOCK 


Send for new catalog containing dimensional 
information on hydraulic reservoirs and complete 
line of power unit accessories. 


CENTURY HYDRAULICS SAS 


Division of CENTURY-DETROIT 
7701 LYNDON AVE. e DETROIT 38, MICH. 
Telephone: Diamond 1-3797 
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USES SMALL VOLUME 
= OF AIR AT LOW 
PRESSURE 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow char- 
acteristics to dry, finely ground materials which tend to pack 
or bridge in storage. Types for all materials and conditions. 
No moving parts; simple installation; negligible operating 
cost; no maintenance cost. 

N-DICATOR the original diaphragm-type bin level indicator. 

n successful use for over 20 years. ROTO-BIN-DICATOR new, 
motor-driven paddle type; excellent on bins under pressure 
or vacuum, and for general application. Also explosion- 
proof units, U.L. listed. 


THE BIN-DICATOR CO. “Cr 


13946- E2 Kercheval © Detroit 15, Mich. VAlley 2-6952 
WE SELL DIRECT * PHONE ORDERS COLLECT 
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experience play a major role in their design. An in- 
ferior system may have a lower initial installation 
cost, but can be far more expensive in terms of costly 
operation, excessive maintenance, and production 
difficulties. 


From an article “Pneumatic Systems” which appeared 
in Pointers, Vol. 2, No. 4, a publication of Sprout, 
Waldron & Co. Inc., Muncy, Pa. 


FIRE RESISTANT FLUIDS 
FOR HYDRAULIC SYSTEMS 


By RICHARD L. LESLIE 


Supervisor, Fluid Laboratories 
Vickers Inc. 
Detroit, Mich. 


THE DECISION to use a less flammable type of fluid is 
usually arrived at after a study which weighs the fac- 
tors involved, including the machine operation, the 
operation of surrounding machines, and the work loca- 
tions of personnel. Selection of a particular fire resist- 
ant fluid depends upon several technical and economic 
considerations. 


Technical Factors 


There are three general types of fire resistant fluids 
—synthetic, water-glycol, and petroleum oil-water 
emulsions. Each type is available in several formula- 


tions. Performance of a given fluid depends upon its 
chemical and physical properties established by its 
formulation. It is possible that a number of fluids may 
appear in laboratory measurements to have nearly 
identical properties, yet behave quite differently in a 
hydraulic system. Major technical criteria for select- 
ing fire resistant fluids are: 


1. Fire Resistance. Presently marketed fire resistant fluids 
will burn. Hence, they cannot be classified as nonflammable. 
However, they are less flammable than petroleum oils and offer 
some protection from fire. 

The great variety of testing procedures and interpretations 
of test data have caused some confusion as to the true fire re- 
sistance of hydraulic fluids. However, it has been established 
that practically all of the fire resistant fluids on the market 
offer reasonable protection against ignition in the event of 
hydraulic line failure. A precaution is in order, however, in 
the case of “snuffer” type fluids that are formulated with water. 
These fluids gain their fire resistance from their water content. 
As water is lost through evaporation, they become easier to 
ignite. Therefore, laboratory control of water content is essential 
to maintain fire resistance. 


2. Compatibility with System Component Materials. Current 
fire resistant fluid formulations do not present major problems 
in compatibility with the materials used in the components 
of hydraulic systems, since their use was contemplated in hy- 
draulic systems designed originally for petroleum oils. How- 
ever, some consideration may have to be given the choice of 
elastomeric seals for some types of fluids. Although Teflon 
seal material is unaffected by any of the hydraulic fluids used 
within their temperature ratings, use of this material may be 
restricted by its cold flow properties and limited elasticity. 

Fire resistant fluids have presented the problem of rusting of 
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reservoirs above the liquid level, particularly when fluids with 
water content are used. Painting of the interior of the res- 
ervoir has not proved a successful means of preventing rust, 
especially for long service where operating temperatures are 
higher than normal. The ideal way to prevent rust is to use 
stainless steel for the interior walls of a reservoir. Stainless 
clad steels can be used advantageously for structural members. 
The initial cost of such a reservoir is somewhat higher, but 
the long-run benefits of troublefree operation and adaptability: 
to any type of fluid are realized. 

Fire resistant fluids containing water should not be used in 
installations where the hydraulic fluid is also used to lubricate 
the bearings in machinery, particularly where the bearings are 
not completely filled. This is especially important where anti- 
friction bearings are used, since these elements are sensitive to 
rusting of their portions not immersed in the fluid. 


3. Operating Characteristics of the System. Operating temper- 
ature, pressure, and system response are important considera- 
tions for successful operation of a hydraulic system. Such 
factors must be related to the characteristics of the fluid in the 
system. 

The fluid chosen must have a usable viscosity within the 
operating temperature range of the system. Our experience in- 
dicates that the maximum recommended viscosity for startup 
of pumps be 4000 SSU. Viscosities higher than this impose 
considerable hardship on pumping units at startup. However, 
for satisfactory continuous system operation, the viscosity should 
have a lower value. Generally, this should be not less than 
70 SSU. 

Fluid stability also limits maximum operating temperatures. 
Fluids containing water should generally be limited to system 
operating temperatures below 150F to prevent excessive water 
evaporation. Otherwise, closer than normal laboratory control 
of water content must be maintained. 

Synthetic types of fire resistant fluids should be operated 
within the temperature ranges recommended by manufacturers. 
In general, these fluids are not intended for operation at ex- 
tremely high temperatures. Exposure of hydraulic lines to high 
temperature areas should be avoided to prevent thermal break- 
down of these fluids. 

The importance of proper pump inlet conditions cannot be 
over-emphasized. Since fire resistant fluids have higher spe- 
cific gravities than petroleum oils, the static lifts of fluids to 
the pump should be considered carefully. Pressure drops due 
to flow through strainers and suction lines should also be 
minimized to prevent cavitation in the pump. To avoid such 
head losses, the sizes of strainers and lines should be propor- 
tioned in relation to fluid viscosity. Leakage of air into the 
suction line should also be avoided, since entrained air adds 
to the cavitation problem. 


4. System Leakage Rate. Excessive system leakage, rather than 
performance, may be the controlling factor in selecting a hy- 
draulic fluid on the basis of price. It is possible to construct 
and maintain systems that have little or no leakage. How- 
ever, such systems usually have higher first costs due to the 
type and quality of fittings, seals, etc. that are used. On the 
other hand, the higher price may be justified through reduced 
maintenance, improved safety, and better housekeeping. Be- 
cause of the appreciable differences in the selling prices of fire 
resistant fluids, the cost of make-up fluid for a leaking hy- 
draulic be a major consideration in the over-all 
cost picture. 


system may 


5. Lubricating Properties. Ability of a hydraulic fluid to 
reduce friction and wear of mating moving parts is an essential 
characteristic of a good fluid. Low friction values do not nec- 
essarily ensure low wear rates, but both characteristics are de- 
sirable. 

Excessive friction is particularly noticeable in the operation 
of spool valves and linear actuators, resulting in slow machine 


AuTtomMaTion—August 1959 


Get Efficient Automation with 


LIVERNOIS TRANSFER UNITS 


Potent 


HERE’S WHAT THE 
LIVERNOIS TRANSFER 
UNIT WILL DO FOR YOU: 


Lower Die Costs 
Reduce Labor Cost 
Less Maintenance 
Save on Material 
Increases Production— 
with fewer presses 


OTHER FEATURES: 


NEAT — COMPACT — FOOL. 
PROOF — ADJUSTABLE — 
RUGGED CONSTRUCTION — 
LIGHT WEIGHT — FLOATS ON 
BALL BEARINGS. 


The Livernois Transfer Unit is a completely mechanical de- 
vice without any electrical, pneumatic or hydraulic aids. 


Automation is attained entirely by movement of the rams. 


Ideal for machining application such as drilling, tap- 
ping, chamfering and deburring by actuating unit with air 


or hydraulics. 


Ten different models and sizes. Engineered to fit any 
press. Can be used from press to press, from year to year. 
Readily and quickly adjusted for transfer distance and 


finger in and out movement. 


CR. 8-0200 


NTR a oe 


VEY item eh a lal- t-te ml 
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BELT 


UNITABLE ‘convetor 


A versatile, portable conveyor 
for inspection, assembly, 
packaging. 


Save: on 
erection 
costs with 


UNIBILT Conveyors 


oe ee 


‘= }> 3rd 


"3 F RS 


CONVEYOR 
SPECIALTY 


ity weet hte 


Send for new 
UNIBILT® 
Bulletin 
Illustrates and de- 
scribes complete 
line of conveyors 
and systems and 
contains helpful ap- 

plication data. 


c 


25 comert Avenue, North Quincy 71, Recsacinnetts 
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For faster coding and price 
marking, for inventory control, 
for bin and shelf marking, for 
instant dating and identification 
of contents — by quality, type, 
size or quantity — wherever 
there’s need for a label — 
AVERY pressure-sensitive 


and stockroom confusion 
LABELS do it best! They stick 
to all types of surfaces — glass, 


os 
COLO " R plastic, metal, wood, film, and 
rex your paper. There’s no moistening, 
‘ inventory no mess, no fuss. Two types of 
with labels - AVERY Kum Kleen 
y F RY LABELS can be easily removed, 


if need be... AVERY Perma- 
pressure-sensitive labels 


.eliminate costly errors 
save time, speed shipments 


. prevent warehouse 


Grip are on securely and 
PERMANENTLY! 


Avery's manual or automatic 
dispensers will help you obtain 
fast, clean and economical 
labeling. Write for details. 


Tayi 


Are 


| AVERY LABEL COMPANY Div. 182 


PI end me 117 Liberty St., New York 6 

| C eee : dd | 608 S. Dearborn St., Chicago 5 

| free samples an e | 1616 S. California Ave., Monrovia, Calif 
tails on AVERY color | 


coding. | Name " 
Company___ 
Street 


| Avery Label Dispensers. = E 
Ta sesincrciapemitasincannencancssanitj 


| 
beeen aah areas an aren aman am aman 


Have you seen Avery's new pressure-sensitive Metallics 
for decorative trim, panels and identification plates? 


ae Tell me more about 
| 
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response. Friction in valves may be particularly apparent where 
suspended dirt particles are present. These particles may wedge 
between the valve spools and bodies, increasing friction to very 
high values. This problem is most important where electro- 
mechanical servo valves are used, as on numerically pro- 
grammed machine tools. Good filtration, combined with proper 
component manufacturing techniques, has resulted in good con- 
trol of the dirt problem and hence reliable operation of servo 
systems. Except for petroleum oil-water emulsion type fluids, 
fire resistant fluids can be filtered to a degree that is con- 
sidered satisfactory for servo valve operation. 

Wear and pump life, and their relation to the lubricating 
properties of a hydraulic fluid, are difficult to evaluate. Labo- 
ratory bench tests have had very little success in correlating 
actual pump wear rates with the lubricating values of various 
fire resistant fluids. 

Industry field tests, using hydraulic pumps as wear testing 
devices, have shown differences in pump wear rates with dif- 
ferent fluids. However, attempts to draw broad, general con- 
clusions from these tests would be hazardous. For one thing, 
these tests should be considered valid guides only when the 
types and sizes of pumps tested, and operating conditions, are 
the same. 

An often asked question is: “How is pump life affected 
when a fire resistant fluid is compared to a petroleum oil?” 
We have seen test results where only two petroleum oils were 
compared and they showed a spread of from two to four 
times in pump life. As for comparisons of fire resistant fluids 
with each other, recent field experience showed pump life 
extended from 50 to 100 times by changing from one brand 
of fluid to another. Both fluids were of the same type, and 
laboratory examinations showed that they had similar physical 
properties and met the same specification. 

Much of the available literature on pump life is based on 
tests using small vane pumps. Wear rates of larger pumps or 
different types of pumps are often markedly different. Axial 
piston pumps, for example, are less sensitive to sliding type 
wear. Their longevity depends mostly on that of their anti- 
friction bearings, hence is determined largely by the ability of 
the fluid to lubricate the bearings. 


Economic Considerations 


Several economic factors usually enter the decision 
to use a fire resistant hydraulic fluid: 

1. Savings in Fire Insurance. If savings in the cost of fire 
insurance is the major factor in selecting a fire resistant fluid, 
the underwriters should be consulted on the effect of various 
Although there is still some con- 
rating fluids for underwriting purposes, clarification 


fluids on insurance rates. 
fusion in 
is expected in the near future. 

2. Savings in Property Protection. With reduced fire hazard, 
there is less danger of extensive property damage resulting 
from hydraulic line failures. 


3. Increased Cost of Fluid. Fire resistant hydraulic fluids 
cost more than petroleum oil fluids. Excessive leakage in the 
hydraulic system can aggravate the cost problem by requiring 
large amounts of make-up oil. 

4. Increased Cost of Maintenance. Laboratory testing, espe- 
cially of water type fluids; greater need to control system leak- 
age; and more frequent filter changes may increase maintenance 
cost with fire resistant fluids. 


From a paper entitled “Managements’ Considerations 
in the Selection of Fire Resistant Fluids” presented at 
the Vickers Inc. Fabricating Machinery Conference, 
Detroit, April 1959. 
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are you stuck? 


confidential 
file 


Readers with problems concerning systems, equipment, or com- 
ponents for automated operations are invited to outline them 
to: The Editor, AUTOMATION, Penton Bldg., Cleveland 13, 
Ohio. Readers having solution suggestions are invited to sub- 
mit them and should refer to case number and title of the 
problem involved. Dates shown with suggestions indicate issue 
in which the problem was presented. 


Case 1857-P 
TUBE TESTING 


. We wish to enlist your aid in the solution of a prob 
lem. Our requirements are for an automatic unit to test 
steel tubing at 500 psi air pressure under water. Tubing 
diameters will be '4,, 5/16, %%, Yo, %4, and 1 inch; walls 
will vary from 0.026 to 0.060 inch in thickness; lengths will 
vary from 36 inches to 30 feet. End seals or chucks will 
have to accommodate tubing ends as made by a flying type 
cutoff shear on a Yoder type electric weld tube mill. In- 
formation on any segment or component will be appre- 
ciated 


Supervisor of Engineering 


Case 1867-P 


COUNTING DRAPERY HOOKS 


. We wish to feed and escape 14 drapery hooks at a time 
into a polyethylene bag or envelope. We have purchased 
a 20-inch vibratory feeder which orients the hooks. Our 
production people are demanding an absolutely perfect re- 
lease count of 14 pieces. We believe this to be an impossi- 
bility with a linear displacement escapement due to the 
hooks not being, in all cases, formed in a flat plane. We 
would appreciate any and all suggestions. . . 


Chief Engineer 


Case 1874-P 
MOP ASSEMBLY 


. Problem: How to attach a hank of roving yarn to 
a wooden handle, in a permanent manner, to produce a 
mop. Handle is pine, approximately 15/16-inch diameter 
by 48 inches long. Mop head consists of 64 strands of yarn 
28 inches long, looped to provide 128 ends. The yarn, as 
received from the supplier, is in coils of approximately 300- 
foot length, the coil being made up of 64 strands 300 feet 
long. We have been attempting to find wire winding equip- 
ment, stitching or stapling device, or hog ring clamping 
unit that may be applied automatically or semiautomatically 
to this assembly problem . . . 


Consulting Engineer 


Cose 1883-P 
TUBING CUTOFF CONTROL 
. We are interested in applying some control to auto- 


matically position a stop, or stops, of a 40-foot positioning 
table. We have straight steel tubing 40 feet long which we 
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There’s a 


AGASTAT 


for every time/delay/relay application 


Here’s what you get with every Agastat time/delay/relay 
e Easy adjustment 


Repeatable accuracy 


+ 
e@ Instantaneous recycling 
s 


Unaffected by voltage variations 


e Low power consumption 


GET THE WHOLE STORY—write today for Bulletin No. SR-10 and find 
out how Agastat can help you to solve your time delay problems. Write 
to Dept. A35-823. 


AGA ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 Newark Avenue, Elizabeth, N. J 


Gasaccumulator Co., (Canada) Ltd., 12 Gower Street, Toronto 16, Ontario 
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Sd” Ee 
C270) prints totals... 


PY TALLY-@© PRINT 


PRINT-OUT RECORDER 


TALLY-PRINT counts practically | Tape chart pinpoints peaks and 
anything—prints totals on tape | lows, furnishes accurate cost- 
at periodic intervals and shows | and time-study data, guides dis- 
accumulated totals visually. tribution of men and equipment. 


Tally-Print shows how much pro- | Tally-Print is universal in appli- 
duction you get—and exactly | cation, easy to install and ex- 
when you get it! tremely low in cost. 


Machine production, gallons of | With Manual Reset $225 
gas pumped, cash register sales, | With Automatic Reset... $295 
conveyor traffic—are but a few | For full details, write for free 
of the operations monitored. Catalog LT-8. 


ee a Orr Gaon 
le -1 / y 


PALL RM amet 
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NEW MIGHTY MINIATURE 


Air Valve | Solenoids and Valves 


* 
for BIG JOBS in Small Spaces! 
@® D.C. AIR VALVE SOLENOID C 
for 12 or 24-volt operation Asppard 
@® A.C. AIR VALVE SOLENOID 
for 115 volt operation 
(other voltages available) bM: i aadlte 
© 4-WAY AIR VALVE (MAV-4) TRADE MARK 
5.3 CFM at 50 psi 
@ 3-WAY AIR VALVE (MAV-3) 
4.5 CFM at 50 psi 
@® 2-WAY AIR VALVE 
4.5 CFM at 50 psi 
@® CAM FOLLOWER HEAD 
for automatic valve cycling write, NOW 
@ MANUAL PUSH BUTTON for NEW : gh 
for fingertip valve operation oo 2 NN c . 
Chip Paz" ad INSTRUMENT | LABORATORY, INC. 
7384 PP Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 
Manufacturers of Miniature Pneumatic Devices, R.F.Coils, Electronic Equipment 
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New model 36 


SIMPLICITY CONVEYORS 


serve almost any 
conveying 


operation ZZ ; 
a. 
oA The new Model 36 


Conveyor is designed to 

meet the needs of manufactur- 

ers who do not require the capac- 

ity of heavy duty conveyors. Light- 

weight and compact, the low cost Model 36 

is ideal for handling a great variety of light bulk materials 
with a minimum of maintenance. 


The Model 36 makes provisions for any one of 5 different 
pan widths, from 4” to 12”, and can be supplied in mild 
steel or (on special order) aluminum or stainless steel; with 
or without covers. 

Stocked in 5’ and 10’ sections, units can be assembled up to 
50’ in length using only one drive assembly. 

The Model 36 Conveyor is less than 14” in over-all height 
and requires only %4 hp to 1’2 hp motor (depending on the 
length of the conveyor). 

Write today for more information about the versatile, self- 
cleaning Model 36 Conveyor. 


mplicity 


m MARK REGISTERED 


ENGINEERING COMPANY © DURAND 26, MICH. 
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want to position and cut off automatically. We will be 
cutting these tubes into various lengths. The setup and 
automatic adjustment of a stop, or stops, is to be power 
operated with a tolerance for any given length to be plus 
or minus 1/32 inch over the 40-foot range. This unit will 
be integrated with conveyors, tube cutoff, and end facing 
machines .. . 

Boiler Manufacturer 


Case 1891-P 
WEB REGISTRATION 


. We are interested in using a magnetic pickup to detect 
a small metal staple, a magnetic spot of tape, or a magnetic 
spot of ink on the edge of our fabric as it enters our process- 
ing equipment at 60 yards per minute. These spots would be 
spaced at 5-yard intervals, and we would like to detect their 
locations within % inch. Can you give me information on 
magnetic pickups, tay or ink... 
Chief Industrial Engineer 


SUGGESTIONS FOR 1673-P (JAN. 1959) 
HARDNESS TESTING 


. We assume from your reader’s comments that the equip- 
ment shown in the attached Bulletin RH-12-58 may be ap- 
plicable. We will be pleased to work with your reader. . . 


T. M. Broughton 
American Machine and Metals Inc. 


. I am sending you an application data sheet on Micro- 
Hardness Tester Instruments which may be a solution to 
your problem. . . 


Harry R. Jackson 
Sheffield Corp. 


SUGGESTION FOR 1773-P (April 1959) 
MOTION CONTROL FROM FILM 


. . . We can give you a record playback on film, but how 
much motion, what rate of tilting, and when do you want 
it to move. . . 

John Obenski 


SUGGESTION FOR 1822-P (May 1959) 
CLOSURE FEEDING 


Attached is our brochure showing a multiple track unit. 
Any number of tracks up to approximately twelve can be 
supplied. We would be interested in seeing parts to be fed 
and learning more of your problem. . . 


A. W. Renfrew 
Haberstump-Harris Inc. 


SUGGESTIONS FOR 1824-P (May 1959) 
SHEET GAGING 


. We are in a position to solve this gaging problem pro- 
viding we can do it either in strip form or on individual 
sheets. We manufacture several types of thickness gages in- 
cluding x-ray, beta ray, and contact. 


W. C. Mullin 
Pratt & Whitney Co. Inc. 


The type of equipment which your reader desires for 
measuring sheet metal ranging from 14 inch to 16 gage 
would be of interest to us. Application of some of our 
standard equipment with a few variations could be applied 
to this problem. . . 


E. M. Armstrong 
RCA Industrial and Machine Tool Operations 
Radio Corp. of America 
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REFRIGERATOR 
MANUFACTURERS 


Knu-Vise air-operated clamps are featured on a new 3-station 
automatic machine developed by the Brown Machine Com- 
pany, Beaverton, Michigan, for vacuum forming inner door 
panels and other refrigerator parts at a maximum produc- 
tion rate. 


The machine is completely automated with air clamps, mold 
table, vacuum system and fans, and rotating mechanism all 
operating from a single switch. 100 panels per hour—as 
big as 42” x 72"—can be produced. 


Quality standards are so high that only dependable Knu-Vise 
air-operated clamps can be used. Take a tip—investigate 
Lapeer today! 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


m <5 
LAPEER MANUFACTURING co.) 


WESTERN DIV.: PECK and LEWIS CORPORATION | 
3045 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
LAPEER, MICHIGAN 1131 Pettit Road, Burlington, Ontario 
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Get AUTOMAT/C speed regulation 
with Wtebtom adjustable speed drives 


FEED ANY VARIABLE... 
temperature, pressure, size, 
weight into the adjustment of 
@ Metron miniature adjustable 


speed drive 


+-.and you get 


automatic speed 


control 


354” 


These Metron Speed Drives 
handle up to .025 HP, up to 
10,000 RPM with your 
choice of 5 speed controls... 

* LEVER 

© THUMB SCREW 

© SPUR GEAR 

© MITER and WORM GEAR 

ADJUSTMENT 


ONE WEEK DELIVERY 
I~ 


WORM GEAR 


For details 
WRITE 
for bulletin 96 


INSTRUMENT COMPANY 
| 425 Lincoln St. * Denver, Colo. | 
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@ ONLY 2 BASIC PARTS... QUICK ERECTION 

@ NO WEDGES...NO BOLTS, NUTS, OR TOOLS REQUIRED 
@ SAFE...RUGGED... COMPLETELY ADJUSTABLE 

@ Easy access — front or rear. 


FAS-LOK Racks can be quickly assembled into unlimited 
combinations of height, length, and shelf opening. Rigidly 
braced end frames, in standard heights from 5’ to 22’ 6”, 
have slots punched in uprights on 3” centers. Horizontal 
runners have hookplates at each end. Each hookplate has 
two tapered ears which fit slots of upright (inset). To assem- 
ble FAS-LOK Racks, ears are set into the wedge-shaped 
slots on upright and a tap on horizontal runner drives ears 
down, seating them securely in a wedging action to produce 
a rock-solid rack. Can be used to store any material—Pallets, 
Skids, Rolls, Bulk storage, etc. 


Horizontal runners available in lengths to 20 ft.; End Frames 
in depths from 2’ to 5’. End Frames made in capacities to 
40,000 Ibs. Write for Catalog 


ae i ea 
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... you are introducing 
a new product 
... you are redesigning 
a former model 
... you are interested in 
saving production 
dollars 


..- WLS SHORT RUN STAMPING 
MAY BE OFHELP TO YOU 


COMPLETE 
FACILITIES 


* Blanking 

© Forming 

* Piercing : 

* Drawing ; oO 

© Extruding ed, o% well eo port. We 

© Stenciling ory of an actve bive- 

* Counter- tions from your 
sinking 

* Plating 

© Machining 

* Painting 

* Grinding 

© Welding 


STAMPING COMPANY 


Charter Member of Small Lot Stamping Institute 
3281 E. 80th Street © Cleveland 4, Ohio 
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optimizing control, 3-14 
photorectifier plates, 5-34 
thermistor control, 5-84 
thyratron tube, 4-19 
triple triode tube, 6-26 
Electrostatic chuck, 6-10 
Electrostatic peening, 7-12 
Electrostrictive meter, 7-27 
Engineering, 
cost analysis. 
industrial, 3 
manufacturing 25; 8-9, 41 
of manufacturing processes, 4-39 
7-10 
systems analysis 
Equipment development, 
Estimating, 6-47 
Executive skills, 


3-10; 5-10; 6-47; 


3-23 


4-19 


8-46 


4-146 
6-48 


developing, 3-150 


F 


Fabricating transformer tanks, 4-12 
Feedback controls, 4-10 
Feeders, 
cam indexed, 4-68 
packaging machine, 6-53 
rivet, 6-87 
vibratory, 4-135 
vibratory bowl, 
Feeding, 
brass cup hooks, 
6-138 
bulk materials, 7-61 
cellulose strip, 4-68 
closures, problem 
discrete parts, 4-1 
long flat parts, 4-135 
rivets, 6-87 
Filling and capping control 
Filling, drum, 4-6, 7 
Films, materials handling, 6-22 
Fire protection, 3-10 
Fixture, contour grip, 8-34 
Flame 
coating machine, 
cutting machine, 5-10; 6-68 
detection device 4-22; 5-73 
Flaw detection, 8-12 
Float, between fabrication 
sembly, 3-61 
Flow control, in 
5-92 
Flow meters, 
Food processing, 
Forming, 6-80; 
Foundry, 8-82 
automated, 5-79 
Frank, A. C., JT. 
Manufacturing 
Machine Procurement 
Furnaces, 
arc melting, 8-14 
pellet hardening, 


8-70 


problem, 4-142; 


5-168; 8-142 


3-80 


5-76 


and as 


refinery industry 
7-12 
3-64 


7-62 


Engineering and 


7-44 


5-64 


G 


Gaging, 
sheets, problem, 8-142 
post process, 7-77 
sheets problem, 5-168 
thickness, 5-19 
yermanium growing process, 
Jlass, manufacture of, 4-14; 


7-10 
5-19 


Graphite textiles, 6-14 
Grating manufacture, 
Grinding, 
cement, 8-57 
machine, 4-56 


6-80 


H 


Hallenbeck, T. L. 
Tape Programmed 
Machines, 5-85 

Handle shaping, problem, 4-142 
Handling, 4-33 

air track for, 6-82 

available movie films, 6-22 

between operations, 3-61; 5-89 

broken-lot orders, 8-62 

bulk materials. 5-64; 7-78; 8-135 

carbon blocks for drilling, 4-68 

cargo containers, 7-39 

cartons, 6-14, 63 

cement, 8-57 

coal, 8-26 

cylinder sleeves, 3-63 

delicate parts, 3-69 

discrete parts, 5-89; 7-77 

drum stored tools, 4-61 

food products, 3-64; 4-33 

for conveyor production, 5-58 

for honing, 3-63 

for machining, 4-56 

for welding, 7-53 

foundry, 8-82 

in aircraft production, 4-33 

in heat processing, 4-76 

in-plant. 5-58 

in steel production, 4-33 

industrial truck, 4-67 

magnetic conveyor, 7-79 

overhead storage, 5-58 

packaged sugar, 6-54 

packages, 3-56: 6-74 

parts containers, 7-86 

point-of-use storage, 

small parts, 8-70 

springs 8-70 

steel castings, 5-79 

steel pipe, 7-78 

switch mechanism for 

transfer, 3-27 

transferring, 3-69; 

transformers, 4-70 

transistor components, 3-69 

wax slags, 6-53 

wood veneer 5-74 
Hardness testing problem, 
Heat processing, 4-76; 5-73 
Heat treating, 6-65 
Heating units, 4-69; 
Hohos, J. A 

Cards Control Assembly, 6-82 
Honing, 3-63; 5-74 
Hydraulics 

fire resistant fluids, 

fluid selection, 3-145 

servo valve systems, 


Multispindle 


5-58 


8-70 


7-86 


8-142 


5-73 


3-145 


8-138 


7-80 


Impact extrusion 
Indexing, 
parts tray, 5-89 
table, two revo'ution cycle, 
Ingot transfer, 4-33 
Inserting electronic components, 6-82 
Inspection 
cam 5-42 
programmed 
4-70 
steel strip, 7-14 
testing. 6-24 
ultrasonic tester, 8-12 
Interlocks. for assembly machines 
3-46; 7-62 
Inventory control, 


3-42 


8-70 


transformer testing 


7-35 


d 


Jet, 

piercing machine, 5-64 

pipe controller, 5-92 
Johnson, A. H 

Developing the Hardware, 4-45 
K 


Kilns, 8-57 
Kropacek, L. G 
Tape Programmed 
Machine, 5-85 


Multispindle 


L 


Lahm, J. J. 
Programmed Transformer Testing 
4-70 
Lathe, 4-56; 7-77 
Lawson, A. A. 
Cards Control Assembly, 
Leasing, 3-10 


6-82 
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Limit switches, standard for, 6-142 
Liquid level control, 3-62; 7-22 
Loading, 
movements, 
ore boats, 5-64 
ore cars, 5-64 
pallets, 6-14 
Lowe, R. A. 
Cast Analysis and 
Placement, 8-46 
Lubrication, 6-14 


M 


Machine tools, 
blanking press, 6-22 
boring, 8-9 
centering through headstock, 
deburring, 4-56 
drilling, 4-56; 8-10 
drilling problem, 7-132 
forming, 6-80 
grinding, 4-56 
honing. 3-63 
indexing type, 
lathe, 3-27; 
maintaining 
trolled, 3-38 
milling, 4-56; 
numerically 
61; 8-9 
presses, 8-41 
prefilling muller, 
punch press, 4-68 
record playback 
7-59 
tape controlled, 6-131 
tape controlled lathe, 5-78 
target drilling, 6-131 
tracer control, 5-25 
transfer, 3-19; 6-59 
transfer machine, 6-37 
turret drill, 3-34 
Machines, 
assembly 3-46; 4-135; 5-51 
6-87; 7-62; 8-70 
balancing, 4-56: 7-30 
cam milling, 4-52 
carbon block drilling. 4-68 
continuous casting, 3-24 
flame-cutting. 5-10 76 
flame profiling, 6-68 
food processing, 3-64 
gaging. 5-42 
girder welding. 7-79 
heat processing, 4-76 
knitting, 7-76 
lathe, 5-31 
letter handling, 
linecasting, 7-33 
metal forming, 4-20 
nail pack*eing, 7-24 
nut blanching. 3-56 
package sorting 3-56 
packaging, 5-159; 6-53 
palletizing, 6-14, 54 
pipe cutter, 8-28 
procurement of, 
replacement 
riveting, 3-74; 
rolling mills, 4-12 
shiploader. 8-26 
soldering and brazing 6-10 
spinning tools, 6-34 
steel shear. 4-27; 5-9 
tape controlled, 5-85 
testing, 6-24 
transfer, 5-51 
tube cut-off. 7-10 
veneer cutting, 5-74 
visual packaging. 8-37 
welding 4-12, 14: 6-65 
wire inserting, 3-19 
woodworking, 8-86 
Magnetic. 
ink characters, 6-12 
memory disc, 3-80 
memory tane, 6-74 
parts handling. 4-68; 7-79 
separators 5-64 
Magnetic tape, 
programmed broadcasting. 6-43 
record playback control, 7-59 
Mail processing, 5-10; 6-74 
Maintenance, 
machine tools, 6-59 
numerically controlled tools, 3-38 
Management. 8-46 
Manildi, J. F 
Modern Developments in 
7-70 
Manufacture cf 
aluminum cans 
aluminum parts 
asbestos shingles : 
automotive parts, 3-63; 4-2 
7-77; 8-41 
automotive 
6-37, 65 
candy, 3-66 
circuit breakers, 7-62 
consumer products, 5-159 
conveyors, 5-58 
crankshafts, 3-27; 4-56 
distribution transformers. 7-53 
drilled circuit boards, 3-34 
electronic circuit boards, 6-82 
electronic equipment, 3-141; 5-89 


3-46 


Machine Re- 


8-81 


5-85 
4-56; 7-77; 
numerically 


8-81 
con- 


8-10 


controlled, 3-34; 


8-10 


control, 


159; 


5-10; 7-19 


7-44 
analysis, 8-1 
6-87 


80; 7-53 


Control 


transmission 
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etched circuit boards, 5-47 
generator rotors, 5-85 
glazed tile, 4-69 
golf clubs, 5-76 
grating. 6-80 
heat exchangers, 6-131 
hosiery fabric, 7-76 
impact extrusions, 3-42 
locks, 8-70 
motor frames, 7-51 
O-ring assemblies, 3-46 
petroleum products, 5-92 
Portland cement, 8-57 
pump housings, 5-98 
railroad car wheels, 5-79; 
semiconductor solid circuits, 
31 
sewing machines, 
stepladders, 8-86 
switches, 4-135 
taconite pellets, 
transfer, 5-98 
transformer tanks, 
transistors, 3-69 
tubesheets, 6-131 
water heaters, 3-61 
welded pipe, 4-69 
Manufacturing engineering, 
125; 8-41 
Martinson, A 
Tape Programmed 
Machine. 5-85 
Materials for automation, 
McFadden, C. A. 
Continuous Heat Processing, 4-76 
Measuring 
liquid & gas flow, 
liquid level, 7-22 
oil flow, problem, 5-168 
Memory devices, 142; 3-56, 80 
6-74 
photochromic, 
Mercury switch, 
Meter suspension 
Meters, fluid, 
tion, 6-142 
Microfilm printer, 
Milling machine, 
Models, 
equipment 
Molds, 8-82 
Moore, R 
Evolving An Assembly Machine 
for Tumbler Locks, 8-70 
Morin, J. O 
Maintaining 
trolled 
Motors & 
3-150 
Muller, J. W 
Handling Broken-Lot Orders on a 
Warehousing Assembly Line 
8-62 


8-133 


6-22, 


7-9 


5-64 


4-12; 


7-10, 44 


Multispindle 


4-29 


7-12 


6-12 
8-12 
4-24 

theory and applica- 
7-24 

4-56 

6-48 


prove out 


Numerically Con- 


Machine Tools, 3-38 
generators, standards, 


N 


4-22 


control, 


Nuclear scale, 
Numerical 
5-85 
flame profiling machine, 

machine tools, 8-9 
maintaining machine tools, 
nut runner, 3-22 

systems, 4-20; 

turret drill, 3-34 

turret lathe, 5-78 


3-144; 4-20; 


6-68 


3-38 


o 


Operations research, 4-146 
Optimizing control, 3-14; 7-70 
Order picking, 8-62 
Organization 

for manufacturing 

7-44, 125 

Orienting, 8-82 
Overtravel devices, 


engineering 
3-46 


Package sorting, 6-74 

Packaging 
cement, 
drum, 4-63 
lines, 3-66; 8 
machines 3-66; 
research, 7-136 
wax slabs, 6-53 

Pail, G. 8 
Programmed Transformer Testing 

4-70 

Painting, 7-9 
beer cans. 3-42 

Pallet loading. 4-33; 6-54 

Paperwork, streamlining 
6-138 

Payback, 4-37 

Peening, glass beads, 7 

Pelletizing, 5-64 

Petroleum processing, 5-25, 

pH sampling problem, 6-138 

Philip, G 
Study of Operations, 

Philosophy. 6-48 

Photoelectric devices 4-12 
6 63: 7-85 

Photorectifier device, 


8-57 


5-159; 7-2 


problem 


4-42 
135 


5-34 


Physics, 4-146 
Placing tickets, 
Planning, 
Pneumatic, 
handling in food processing, 3-64 
positioning cylinder, 6-82 
selection system equipment, 8-62 
tape reader, 7-22 
Positioners, valves, 5-92 
Positioning, 
cutting tools, 8-133 
for welding, 7-53 
in circuit board assembly, 6-82 
multiposition cylinder, 6-82 
Potting compound, 6-19 
Presses, 8-41 
blanking, 6-22 
Printed circuit motor, 
Process, 
computer control, 
dynamics, 3-150 
fluid catalytic cracking 
germanium growing, 7-10 
glass making, 4-14; 5-19 
planning, 7-44 
power generation, 4-60 
uranium ore, 7-39 
weighing, 3-66 
Processing, 
checks, 6-12 
food products, 
mail, 4-12 
with heat, 4-76 
Production control, 
Programmed shear 
Programming, 
for business data handling, 5-162 
mechanical chain, 7-76 
radio broadcasting, 6-43 
tape controlled cutting machine 
6-68 
tape controlled 
5-78, 85 
tape preparation, 
Proportioning, 
bulk materials, 
system, 8-57 
Proximity limit 
Punched 
3-14 
Punched tapes, 
punches and 
5-168 
Purchasing 


problem, 6-138 
riveting operations, 3-74 


5-10 
3-137; 4-10 


5-92 


3-64 


7-35 


line, 5-9 


machine tool, 4-61 
4-9 
7-61 


switch, 
cards in 


7-85 
data processing, 


readers, problem 


6-142 
RK 


Racetrack automation, 6-134 
Radioisotopes in industry, 4-22; 7-32 
Reading, 
addresses 
charts, 7 
Record playback 
Refining, 5-92 
Registration 
Reliability of 
6-134 
Render, R. J 
Electrohydraulic Servo Valve Sys- 
tems, 7-80 
Riveting, 3-74; 
Rod mills, 5-64 
Rolling brass 
3-146 
Rule dropper device, 7-33 


3-14; 5-34 


control, 7-59 


web problem, 8-142 
portable equipment, 


6-87 


sections, problem 


Ss 


Safety 
7-136 
Screening, cement, 8-57 
Sebastian, J. R 
Materials Handling, A 
Automation for Small 
panies, 5-58 
Seiler, R. O 
Economic 
Semiconductors 
Sensing 
liquid level, 3-62 
moving freight cars, 6-{ 
parts supply 4-135 
Servo valve system 
Servomechanisms 
8-133 
Servomotor, pulse 
Sharshon, W. 8 
Extending Process 
Shearing 
continuous feed 
stee!, 5-9 
Sheridan, R 
Equipment Leasing Grows 5-19 
Shift register, for memory, 3-56 
Soldering, 6-10; 7-62 
electronic components, 6-82 
Sorting, 6-74 
checks, 6-12 
mail, 7-19 
parcels. 3-56 
peanuts, 3-66 
Spin forging. 4-20 
Spin tool machine, 6-34 
Spray painting, 7-9 
Standards, 3-141; 4-140; 8-87 
automatic systems. 8-12 
ferrous metals. 3-150 
motors & generators 


code, conveyors & cableways 


Key to 
Com- 


Justification 


5-172 


4-52 


7-80 
design 


operated 
Control 


problem, 3-146 


3-150 


Static control, 5-89; 6-37 
Stockpiling, ore pellets, 5-64 
Storage. 
circulating, 3-61 
liquid wax, 5-84 
on conveyors, 5-58 
systems, 5-74 
Survey. 
computer systems, 5-14 
Switches, 
definitions of terms, 8-87 
mercury, 8-12 
precision snap-acting, 8-87 
sequential sampling, 8-24 
Switching, static, 5-89 
Systems. 
color matching, 6-10 
numerical control, 4-20 
order selection, 8-62 


T 
Taconite processing, 5-64 
Tape 
control, 
5-78 
data input systems, 3-9, 14 
programmed broadcasting, 6-45 
reader, pneumatic, 7-22 
Tape controlled, 
flame cutting machine, 6-68 
machine tool system, 6-131 
Target drilling, 6-131 
Taynton, R 
Cards Control Assembly, 6-82 
Template tracing, record playback 
control, 7-59 
Testing, 
hydrostatic 
missile 7-39 
transformers, 4-70 
transistors, 6-24 
welded tubes, problem, *-141 
Testing methods, metals, 7-136 
Thermistor control, 5-28 
Thickness gage. 5-19; 7-14; 8-12 
Time delay. 5-89 
Timing, 8-30 
Tool 
transfer, 4-61 4 
Tracing, radioactive isotope, 7 
Tradeshows, 8-10, 14 
Training, for maintenance, 3-35 
Transducers 
current-to-pressure, 8-77 
pressure-to-current. 8-77 
Transfer devices, 3-46. 69 
Transfer machines, 3-46, 69; 5 51 
98; 6-37, 59 
we'ding, 6-65 
Transferring, 3-27; 4-33 
Transistors, testing, 6-24 
Transmission, process control data 
8-77 
Trinistor triode, 6-32 
Truck. industrial 4-67 
Turnpike operation, 7-35 
TV, closed circuit, 3-10 


of machine tools, 4-61 


7-78 


U 
Ultrasonic testing, 8-12 
Urban, R. E 
Controlling 
Effective 


Large Flows Key to 
5 


Refining, 5-92 
Vv 
Valves, 6-28 
electrohydraulic 
Veneer skiving. 5-74 
Vibratory devices, 4-135 
Vielehr, J. B 
Static Delay Cirenit 
dex Action, 5-89 


Voltage meter, 7-27 


5-92 
Controls Ir 


w 


Walter, L 
Proeramming for Numerical Cor 
trol. 6-68 
Warehousing. 4-34 
sugar packages 
Wax storage 5-84 
Weiehinge, 4-487 
bulk materials 
72 
nuclear scale, 4-22 
Weld'ng. 6-80: 8-28 
aluminum, 5-172 
filler metals %-146 
line pine nroduction, 4-69 
production line 4-12 
stee! girders, 7-79 
systems. 4-14; 6-65 
transformer t»nks, 7-53 
ultrasonic, 8-26 
Wessel, J. H., Jr 
An Engineering Approach to Ef 
ficient Riveting Assembly, 3-74 
White, R. 8 
Developing 
6-48 


6-54 


3-66; 4-24; 7-61 


Unique Equipment 


Z 
Zajac, M 


Quantity 
In a 


Accuracy, Flexibility 
Transfer Machine, 5-98 
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CTU Ce aan 
Cylinder Speed 
a me) 


with ® 


Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


2,000. brass 
and aluminum 
and 5,000 steel p.s.i. 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 5 female pipe sizes — Ve" to %". 
Valve bodies are made from brass, alum- 
inum, steel or stainless steel. Attractive 
Prices immediate Delivery. 

Write for illustrated Circular and Price List. 
Single Acting 
Cylinder 
Speed Control 


Inlet speed contro! for 
Double Acting Cylinder 


ladies eds 


f 3 GRANT STREET 
BELLWOOD (Chicago Suburb) ILLINOIS 


Circle 737 on Page 19 


/\meeicam Chainless” 


—§ PALLET 
CONVEYOR 


One continuous system — 
operating at floor, table 
or ceiling levels — up, 
down, around curves 


One American “Chainless” Conveyor, with a single drive 
unit, can do work which otherwise requires a complicated 
system of powered belt or roller conveyors with a number 
of drive motors and transfer points. The continuous 
“Chainless” conveyor negotiates horizontal or vertical 
curves, and can be extended to almost any length. 

Pallet attachments can be used in place of 

pans. Eight-wheeled trolleys have excep- 

tional stability. Write for Catalog CD-B. 


- NN 4 vi - A es Sa U . 
THE AMERICAN MONORAIL CO. 
Fourth & Franklin Streets * Tipp City 3, Ohio 


Circle 738 on Page 19 
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mew books 


MECHANICAL DESIGN AND ANALYSIS 


By R. R. Slaymaker, consulting engineer, Cleveland Graph- 
ite Bronze Co., professor of machine design, Case Institute 
of Technology; 418 pages, 6 by 9 inches, illustrated, pub- 
lished by John Wiley & Sons Inc., New York; available 
from Automation; $9.50 postpaid. 


Practical approach to design of machine elements is based 
on presentation of actual industrial case histories from which 
general theory can be learned. Introductory chapters discuss 
limit dimensioning, matching materials to requirements, 
cyclic loads, safety factors, and working stresses. 


CUTTING THE COST OF YOUR EDP INSTALLATION 


Available from Canning, Sisson and Associates, 1140 
S. Robertson Blud., Los Angeles 35, Calif.; looseleaf bind-- 
ing, 195 pages, 8% by 11 inches, illustrated; $55.00. 


Report covers, in detail, considerations involved in the 
physical installation of electronic data processing equipment. 
Organization and management of an installation program, 
as well as physical factors requiring routine and special at- 
tention, are discussed. Costs and experiences in several in- 


stallations are recorded. 


FILLER METALS FOR JOINING 


By Orville T. Barnett, assistant manager, metals research 
division, Armour Research Foundation; 244 pages, 6 by 9 
inches, illustrated, published by Reinhold Publishing Corp., 
New York; available from Automation; $7.00 postpaid. 


Volume makes material available in a single reference 
source that is usually spread over several sources. Recog- 
nized filler metals for welding, brazing, and soldering are 
discussed. Specifications, characteristics, and appropriate ap- 
plications are included for important types of filler metals. 


Industrial Publication 


A SIMPLIFIED TECHNIQUE OF CONTROL SYSTEM 
ENGINEERING 


Available from Brown Instruments Div., Mail Station 
0.280, Minneapolis-Honeywell Regulator Co., Wayne & Win 
drim Aves., Philadelphia 44, Pa.; 303 pages, 6 by 9 inches, 
illustrated; $5.00. 


Subtitled “Graphical Methods of Understanding and Im- 
proving Process Control,” book presents a basic discussion of 
process control system analysis. Only simple mathematics is 
required to understand this presentation on analysis of prac- 
tical control systems—what can be learned about a system, 
and how. Directions for graphical representation are given. 
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Standard Instrument Corporation 
Stephens-Adomson Mfg. Co., Sealmaster 
Bearing Division 

Stromberg-Carison, A Division of General 
Dynamics Corporation 1 


Stephens- 


Taylor, Lawrence B., Inc. 

Teer-Wickwire & Co., Lindberg Air & Hydraulic 
Division . 

Teletype Corporation 

Thayer Scale Corporation 

Tomkins-Johnson Co., The 

Tubular Rivet & Stud Co 


Valvair Corporation, Division of International 
Basic Economy Corporation 
Veeder-Root, Inc. 


WLS Stamping Co. . 

Wagner Electric Corporation 

Wang laboratories, inc. : 

Weighing & Control Components, Inc. . .94, 

West Coost Electrical Mfg. Corporation 

Westinghouse Air Brake Co., Industrial 
Products Division 

West Virginia Pulp & Paper Co., 
Dauch Division 


Hinde & 


Yoder Co., The 


LAWRENCE B. 
[AY LOR 


INC. 


DATA PROCESSING CONSULTANTS, 
ANALYSTS, SYSTEMS ARCHITECTS 


Taylor Services to Business, 
Banking and Industry, in all areas 
of Data Processing include 


. CONSULTATION 
ANALYSIS 
SPECIFICATION 
INSTALLATION 
EVALUATION 
WE WORK IN THE SCOPE YOU REQUIRE 


Taylor Services are available to 
Clients throughout the world. 


WRITE FOR BROCHURE AND COMPLETE INFORMATION 


1247 HOWARD AVE., BURLINGAME, CALIFORNIA 


FFICES IN PRINCIPAL CITIES 
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New! ig ee Uae Rs 


IN-LINE 
DIGITAL DISPLAY 


WITH ONE-PLANE 
PRESENTATION 


Series 10,000 
Character Size—1” high 


IDEAL FOR Electronic or Electrical Test 
Equipment and Instruments, Control 
Equipment, Production and Inventory 
Controls, etc. 


Specifications include 
no moving parts, fast 
easy installation, mini- 
mum of maintenance, 
low unit cost, and long 
operating life. 


Write Today for Complete Specifications 


Representatives in Principal Cities 


Price Per Unit 


$45 5° 


Quantity Prices 
On Request 


InousTRiAL Evectronic ENGINEERS. INC 
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Royal McBee had been using solid rivets and a staking machine to put 
together an assembly for their Royal electric typewriter. Lots of hand 
operations, lots of chances for scrap-making fumbles. Still, production 
costs were satisfactory .. . until suddenly the production rate had to be 
almost doubled. Costs really jumped. 

Their TRS man suggested dropping solid rivets for semi-tubular ones, 
automatically machine-fed and set, with a special TRS-designed loading 
fixture to fumble-proof the whole operation. Result: the increased num- 
ber of perfect assemblies a day . . . with the same operating crew using 
standard TRS riveters already available at Royal McBee. 

Let the TRS man look over your assemblies. You'll find that he has 
the viewpoint of a manufacturing engineer, and an unusual knack for 
making fastening simpler, faster, better. 

Of course he will recommend TRS rivets. But he will give you sensible 
reasons why they are more reliable in essential qualities and uniformity. 
Superior Quality Control is one significant result of a five-year modern- 
ization of this pioneer company. Modernization of people, policies, 
production and service facilities. You'll like to do business with the new 
TRS .. . we'll make sure of it. 


Two operators assem- 
bled 2 solid rivets and 1 
shouldered stud into 
countersunk holes of 
trip pawl, placed this on 
a tray, then placed car- 
rier arm over stud. Third 
operator positioned 
bearing plate over rivets 
and stud, lifted the loose 
assembly from the tray 
and slid it under a stak- 
: ing machine to stake the 
~ VN 2 rivets. 


The countersink is elim- 
inated, in all three loca- 
tions. On the special 
TRS sliding fixture, each 
operator assemblies all 
components over 2 locat- 
ing pins, with the stud 
in place. The loaded fix- 
ture is then slid into 
riveting position, and 
the riveter is actuated 
by a foot lever to fasten 
the assembly with 2 
semi-tubular rivets. 


Don’t Buy Riveting Machines until you learn how the TRS PAR process revolutionizes riveting 


TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASSACHUSETTS * TRS SALES OFFICES: Atlanta * Buffalo * Charlotte * Chicago 

Cleveland « Dallas « Detroit « Hartford « Indianapolis e Los Angeles « New York 

Philadelphia « Pittsfield « Quincy « St. Louis « Seattle. WAREHOUSE IN CHICAGO 
See ‘Yellow Pages” for phone numbers. 


TDianrvvt 


If it’s a Tubular Rivet TRS makes it...and Better 
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ANOTHER APPLICATION OF RCA 


RCA 


“"BUILDING 


BLOCK'’ AUTOMATION 


ELECTRONIC INSPECTION SYSTEMS 


v CENTERLESS 
HEAT GRIND 
TREAT 


i 


v 5. 


Flow diagram showing 
typical applications of 


RCA AUTOMATION 


RCA Floor Feeder 
. RCA Elevating 
Orienting Feeder 
. RCA Automatic 
High-Speed Hardness 
Testing Machine 
. RCA Floor Feeder 
. RCA Rotary Hopper 
. RCA Grinder Control 
RCA Transfer Conveyor 
. RCA Non-Mar Feeder 
. RCA Mechanical 
Orienting Machine 
. RCA Demand-Feed 
Conveyor 
RCA Conveyor 
12. RCA Final Inspection 
Machine 
13. RCA Non-Mar Feeder 
14. RCA Automatic 
Assembly Machine 
15. RCA Vibratory Feeder 


checks: OD of piston 
ID of pin hole 
Taper of skirt 
13 segregations 


count ¢ stamp * mark 


More and more of today’s leading manufacturers are 
turning to RCA Electronic Inspection Systems to pro- 
vide superior inspection reliability and accuracy. 


The unit illustrated and its counterpart, the RCA Piston 
Pin Inspection Machine, provide selective segregation 
to assure proper fit in final assembly. The Piston Inspec- 
tion Machine provides inspection to .0004” over-all toler- 
ance, automatically classifying parts into four categories 
in increments of .0001”. Piston Pin Inspection Machine 
checks OD and taper to .0004” tolerance and automati- 
cally segregates into four acceptable categories in incre- 
ments of .0001”. Panels give continuous presentation of 


PISTON INSPECTION MACHINE 


Reduce costs in multiple dimension 
inspection and selective segregation 


0 


r 
Be 2.) 


RCA Electronic Piston Inspection Machine in operation at a major Midwestern automotive plant. 


PISTON PIN INSPECTION MACHINE 
checks: Length 

OD runout (cloverleaf) 

OD Taper 

11 segregations 

count 


entire segregating operation and show actual number of 
parts in each classification. These inspection machines 
are completely self-contained units, employing standard 
RCA electronic modules for flexibility in application and 
ease of servicing. 


The diagram indicates many of the types of inspection 
and parts handling equipment offered by RCA for reduc- 
ing costs and increasing production. For incoming inspec- 
tion requirements, single gaging stations can be supplied 
separately. Individual gage heads and electronic modules 
are also available for ‘‘Do-It-Yourself”’ instrumentation. 


For turther information, write to 


RCA, 12611 Arnold Ave., Detroit 39, Michigan 


RADIO CORPORATION of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 
DETROIT, MICHIGAN 
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There’s source for 


or lk wc MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes ¥g” and 4%"; 
pressure range 0-1000 psi. 

There’s one source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


AUTOMATIC TRANSFER SWITCHES 
SOLENOID VALVES ELECTROMAGNETIC CONTROL 


Automatic Switch Co. 


52-K Hanover Road, Florham Park, New Jersey 
FRontier 7-4600 


PSS v7 a 


SHOWN % ACTUAL SIZE 
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